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Accidents iri coal-minct Report ji ’■ " ^ith 
Shields Committee on, 84, 100, llo , I... 
G. Gurney’s plan for the prevention of, 

, by ventilation, 07; Foumcss’s machine, 

424 

Adams’s bow springs, 41 
Adelaide gallery, 70. AO, 111, 112 
Acrodiphros, Phillips’s, o61 
Aerostation, 257, 263, 273, 290, 291, 315, 
317, 337, 339, 310> 351, 361, 382, 395, 
407, 430, 474 

Aci- .iaut, adventures of an, in search of a 
patron 340 

Amu. rock or schist, Kagenbusch’s patent 
for treating, 392 

Anderson, Mr. W. D., (the late,) biogra¬ 
phical notice of, 154 
Anemometer, Elliott’s, 117 
A. U acite blast, cold, 488 
Architecture '.r the poor, 29 
Arkwright, claim of, to the invention of 
•"dlcr spinning, 505 

Argand furnace, Mr. C. W. Williams’s, 207, 
304, 394, 469 • * 

Arnot’s, Dr., hydrostatic bed, 505 
Artificial light, burning focus of, at the 
Adelaide gallery, 70 

-coni, Cooke’s, experiments with, 

345 

Arts, the, early history of, 138 
Atlantic and Pacific junction canal, 48 
Atmosphere, the constitution of, 208 
Atmospheric sprinkling pot < 140 

—;-pun- m , 141 

--railway between Kingstown and 

■ ualkey, progress of, -187 
Atomic theory, 109 

Auro»“i borealis, remarkable exhibition of, 

425 * 

Axles, solid and hollow, 207, 254, 390, 420- 
m— L caus°s of the breakage of, 503 
Ayer’s improvements in ornamenting ,'nd 
colouring glass, earthenware, &c., 141 


. Baddclcy, Mr. Wm., -ri gas meters, vet 
and dry, 111; London fires in 1812,166; 
- * on wood paving, 18 J; Walker’s water 


elevator, 295 ; on flying, 399; on Cow¬ 
ell’s patent taps,- 449 

Baggs’s, IshajJ) Esq.: his carbonic acid 
caging, 175; on falling bodies, 390 ; new 
light, 475 

Bain ana Wright’s, Messrs., discoveries in 
the transmission of the electric fluid, 465 
Ba^oaniug, 74 

Bands, Hancock’s improvements in, 489 
Barnard, Mr. J. F., registering barometer 
invented by, 278 
Barometers, 52, 110, 251, 278 
Bcadou’s, Commander, life b”.oy. 17, 19-1 
Bee-hives, on the management o», by llev. 
W. Brown, 283 

■ - rules for constructing, 510 

Bdl’s improvements in the manufacture of 
copper, 144 

Beils, improved mode of ringing peals of, 
466 

Berlin patterns, 208 

Bevan’s, J., process of preserving meats, 59 

-- — B,., improvements in beating, 489 

Birds, flight of, 390 

Bird’s patent for raising water, and -iso for 
propelling, 393 

Bir' , John, Esq., on flying machines, 33 
Biain »th, pr •oertios of, 359 
Bisset’s pneumatic railway engine, 52 
B1 .sting rocks by galvanism, 61, 492 
Blue, liquid, '. tzsche’s, 255 
- - - ’nk (\-iuiry), 360; 

Boat, ‘ man overboard,” 48 
Boilers, Steam: explosion c.i board the 
A merican steamer Mcdora, 8; Echol’s 
moi s of supplying, 15 ; Campbell’s dittos 
31; M. Jobardou the cag^-s of explosion, 
120; David Napier’s improvements in, 
157 ; Craddock’s patent, 177, 215, 516; 
Henson’s, 315; investigation of the com¬ 
mon mode of estimatin'’ rirength of cylin¬ 
drical boiicra, 403 
Bothway’s iror. blocks, 490 
r jttlcs, mineral water, 490 
Be .ten’s patent protector gas meter. (See 
gas light: vu passim.) 

Bowcombe creek drawbridge, 341 , 

Breakwater, Portland, 206 , 
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Breakwater lotus floating, 490 
Bridge of concrete at Grisoles, 495 
Bridges, suspension, 19, 51, 213, 23*, 292 
Britain,* Great, water power of, 247 

—--— coal fields of, 144 

Britannia metal, Sturge's improvement in, 
“158 

Brokerage, short and simple modes of cal¬ 
culating, 132, 518 

Brougham, Lord, and, the dangers of steam, 
navigation, 454 

Brown, Re% W., on the management of 
bee-hives, 283 

Buoy, life, Commander Beadop#,<J **.194 
Burners, Sir*Wm., anti-dry-rot*grocess, 484 
Bow springs, Adams’s, 41 
Boydell’s improvements in the manufacture 
of iron keel plates, gates, &c., 60 
Brake, McConnel's improvdQ 503 
Buckingham palace, roof of, 497. 

Bude light, the, Vdr. G. Gumey~s p improve ; 
ments in, 141 

Bullets, golden, employed in shooting ell- 
phants, 39 

Burning focus of artificial light, 70 
Bury, Kennedy, Curtis, and Co.’s, Messrs., 
Circular on four and six-wheeled loco¬ 
motives, 199, 246. 

r 

Calorific rays, experiments on', f 10 
Calotype patent, the ,^12 7 
Cambridge focus of artificial light, 70 
Cameras, Hodgson’s improvements in, 300 
Campbell’s self-acting boiler feeder, 31 
Candles, running of, (inquiry,) 2|2 
Caoutchouc, imitation, 149 
Capstans, Robinson’s patent, 60 
Carbonic acid engine, Baggs’s, 175 
Cards for jacquard looms, Larivicre’s machine 
for r' n ding and stamping, 347 
Cart, self-loading, Whitworth’s, 21 
Casella’s improved rain gauge,^256 
Cayley, Sir Geo. Biyrt., retfbspp^t by, dynast 
progress in aerostationfand demonstration 
of principles on which success must de¬ 
pend, 263—273 
Chains, Panama, 505 
Chemistry, histocy of, 129 
Chemistry and the Customs: review*ofJlr. 

* Ure’s 14 Revenue in Jeopardy from Seri¬ 
ous Chemistry,” 10—Notice of do., 5t>6 
Cheverton, Bery. Esq., on Mr. Pilbrov^’s 
44 New Force in Steam,” 349, 387. 

. Chinese putiaps, 505 
Chrome and iron, 585* 

Civil Engineers^ ^stiuition of, 325,"341 
357, 418,497- 

ClaUny’s, Dr., improved safety lamp, 84; 
rqode of instantaneously extinguishing fir*. 
389; method of burning small coal, 380 * 
Clarke’s colossal magnetic eqgine, 225 
Clqjrk’g •pyro* hydro* pneumatic apparatus, 


Clay’s new procegs of .malting wrought ir^ 
direct from the ore, 418 ■ .jr 

Clegg’s dry gas meter, 65; agmh^neric 
railway, 486 

Clive, J. H. Esq., on suspension bridges, 


&c., 40; reply to, 463 

Cloth, folding and measuring, Spalding s 
machine for, 31 

Coal fields of Great^Jritain, 144 . 

Coal mines, accident? in. South Shields Rfe- 
p<#t on, 84,100, 116 ; Mr. Goldsworthy 
Gurney’s plan for ventilating, 97 ; Four- 


nes»’s machine, 424 
Coal ornaments, Aiming, £8 
— smaller. Clawny's method of bupiipg, 

€&£***? Mr.^has, the late, biographical 
^MUfce 0^154 

Colours, collapsea^Je tubes for holding, 488 
Combustion; Mr. Sam. Hall’s patent, 69 
Comet, new, 2^; 272, 3p4 
Cometar^ phenomena 302 
Commission, short ipd simple modes of cal¬ 
culating, 132, 5IH 
Concrete ^jpdge of Grisoles, 495 
Condenser, Echol’% 15 

-Craddock’s, 177, 245, 516 

Cotton’s, Mr., gold weighing machine,499 

Cowell’s patCat taps, 448 

Craddock’s patent steam-engine, condBTTser ; 

and*8oiler, 177, 245, 51G 
Croft’s improvements in the manufacture of 
figured or onuynenta) laice, 300 . 

Crutchett’s improvements in gas onu gas- 
lighting, 300 1 


Daguerreotype patent, the, 76* 

-pictures, howto produce, am 

Darnell’s, Prof., oxy^hydrogen jet, 295 
Davis’s process of hardening steel, 15 

-windmill, 16 * * 

.Davison’s, Mr., electro-magnetifc exhibition, 
250 


Davy safety lamp, fee, 84 
Deleterious gas detector, 32 
Delving and crushing machine. Hall’s, 33 



Discoveries yet to be discovered, 139 
Dissolving view#, 5f p 

8 0ck-yards, neglect in Hghting, 59 
otchin’s Uwod-paving, 488 
Drawbridge, Bowcomoc Crealsf 34 T 
Dredge’s suspension bridge system:—Pro¬ 
fessor Moseley on* 19.—Mr. feasdge ih 
Ally, 51.—Mathematical demonstration 
"off the principles of, 213, 234.—Remarks 
cm. by Mir. Clive, 406.-*Mr. Dredge in 
refly to Mr. Olive, 463 . * 

Dry-rot, Sir Wm.•Burnett’s 
484 > 


remedy for, 
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iV» patent thrashing machine, 1 
Earthquake in England, 457 
East London water-works’ engines, 43 
Echol’s mode of supplying steam-boilers, 15 
.Eclipses, tho phenomena of, how to imitate, 
346 

Electric columns, of De Luc anu Zamboni, 
- 455 

Electric fluid, Messrs. Wright and Bain’s 
‘discoveries in the transmission of„ 465 
Electro-galvanic deposition; Dr. Leeson’s 
processes, 59, 

Electro-magnetic, exhibition, Mr. David- 
' son s, 250 

Electiotype; recognition of l(r Spenser’ < 
claim to t)ic invention of, 7 p , •> 

Electrotype apparatus,-Wynn s, )4 ' • 

’Elliott’s anemometer, 117 
Embossing patterns on silk, cotton, &c. 
Kent’s mode of, 59 

England the metro, olis of invention, 27 
Escapements, pendulum, 280, 361 * 
Evaporation, 233 

Excavating machine, American, 479 
Explosion, grand, by galvanic ag^cy, at the 
* Round Down Cliff, D< ver, 61 
1' ''losions, steam-boiler, 8, 120; powder- 
mill, 353 

iF'” n “t, Mr. Peter (the late), biographical 
notice of, 154 

Ewbank’a “ Descriptive and Historical Ac¬ 
count of Hydraulic and other Machines 
for -aising Water, Ancient and Modern,” 
&c., 137 


Fairbairn’B improvements in iron boats, &c., 
142 

Falling bodies, 36Q, 390,408 
Figures, typography of,* 32 ‘ 

Files, worn out, how to renovate, 165' 

-cutting by machinery, 506 

Filter, Stuckey’s, 474 . 

Filtering vessels, appendage to, 129 
Fires Dr* Clanny’s mode of instantaneously 
extinguishing, 388 

Fire-damp, explosions of, on board of col¬ 
lier vefsels, K4 

Fire-engine, cheap, for udioh houses, 506 " * 
Fires, London, il&2,186 - 
Filing, quick, 48 
Flight of birds, 389 

Flower’s, Mr. Henry, “ Gas-meters, thcc*" 
unfain ess demonstrated, ‘5fi, 77 
Fluids, gaseouj, table of the expaqpidn of, 
398 

Fiying r^ehines, 338, 354. See also Aero¬ 
station. 

Flying, mechanical; investigation of tho 
• theory of C hairier, 430 • 

Foster’s mortice latch, 31 
FoUrnert’s, Mr. W., machine for ventilating 
{nines, 424 


Furnaces, Wllllims's Urg&nd, 207,304,394 r 
469 ,. 

Futzscne’s liquid blue, 255 ■ 

$ * . * 

Galvanism, blasting by, 61, 491, 511 
Gamboge, how to separate the resin in, 282 
Gas, hydro-luminous, 304 
Gaseous fluids, table of the expansion of, 

• 398 . <» 

Gas lighting :—Review- of Mr. Rutter’s 
work on the 44 Advantages of Oas-light to 
Priva.. ’louses,” 56; review of Mr. 
Flo— ’ \ > Gas-meters,” 56; DefrieaSi 
dry metes,'57; want of gas-light 3n the. 
dock-yards and arsenals, 58; Mr. Clegg's 
dry gas-meter, 65; letter from Mr. 
Flower on review of his work, and farther 
remarks ther&n, 77.—Gas-meter experi¬ 
ments at the Royal Adelaide Gallery, 89, 
112.—Gas-meter rogueries—Mr. Flower 
belied—Gas-meters, wet and dry. 111, 
133.—Peckston and Le Capelain’a rota¬ 
tor, dry meter, 113.—Mi. Wright’s lec¬ 
tures, 133.—Mr.' S. Bartlett on Botten’a 
meter, &c., 196, 221. 

Gas-lights, natural, 144 
Glair Ayers's improvements in ornament¬ 
ing and colouring, &c. t 143 
Glass-staining, *'t of, 256 
Godwin, Mr. George; 'un., on architecture 
for the poor, 29 

Gold, virgin, Immense mass of, 48 
— mines of Siberia, 486 
Grisoles, concrete bridge of, 495 
Gunpowde , explosive effects of, increased 
by admixture with atmospheric air; 
pointed out. to Government By Mr. R. 
J. Wilson \3%Bi2. 

-atmospheric proof of, 506 

-•—■■■■ — hint for increasing tk_ explo¬ 
sive power of, 284 

Gurney's, M»\ Goldsworthy, plan for ven¬ 
tilation of- -oal-mines, 97 

. . — ■ — - . — improvements in 

me Bude light, 161 


Hall’B, Mr. Joseph, patent delving and crush- 
irx machine, 33*^ " r 

-- ■ -■ putent land-crab or weed 

extractor, 126 

Hall’s, Mr. Samuel, paten' for improve¬ 
ments in combustion of fuel and smoke, 
60 


Hamburgh, great firr of, 172 
Hancock’s, Qyilliam, jttr .,/ improvements in 
bands, straps, &c„ 489 '' 

Harvey and Co., Messrs., of Haylejr great 
steam-engine built by, for draining the 
1 lake of HaerlCm, 304 ^ ,* V 
Hawthorn’s, I.'essrs., 

\gine, 346 . 
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. Heatbcote\ Dr. Geo. H., raanumotive 
pleasure carriftge, 515 

Qaynas’s improvements in the m&nuftcturg 
of sugar, 208 « v 

Health of towns, 490 ' 

. Heating, Bevan’a improvements in, 489 
Heineken, N. S., Esq., on the construction 
of seraphines, 355 

Henson’s aerial project, 257, 263, 273, 290, 
317, 337, 338, 382, 407 

■ . — steam-boiler,^J15 

•Herschell, Sir J. S. W., on the new comet, 

272; comerary and iodiacal phenonvia, 
302 . ' , ; 

Hick, Mr. Bfinj. (the late), ’oiogrupnical 
notice of, 154 * . 

Uindle, Mr. R., jun., application df the suy 
and planet motion^o outside cylinder lo¬ 
comotives, with plan for working the side- 
yalves and a self-acting reversing appa¬ 
ratus, 21G • ' * 

Hodgson’s improvements in cameras, 300 
UoltzapfTel’s book on turning and mechan 
ical manipulation^37 , 

Hot-blast patent, Neilson and others v. 

Househill Company, 249 
Houpt’s hydrostatic press, 16 
Houses, American mode of moving, 221, 
229 

Hughes, MsM. new application by, 
of telegraphic sigiftls, 299 
Hunt, W. J3. Esq., A.-pendulum escape¬ 
ments, 280 

Hydraulics, book of, Ewbank’s, 137 
Hydraulic press-work, singular phenomenon* 
28 

Hydro-luminous gas, the, 304 1 

Hydrostatic press, for compressing cotton, 
Houpt’s, 16 f 

■ * . bed, Dr. Arnott’li 505 


• i 

Iodido of lead, curious change of colour 
observed in, 96 

Iron keelplates, gates, &c , B^y dell’s ‘im¬ 
provements in the manufacture of, 60 

• ■ ■ pipes, Scott’s improvements in, 104 * 

- - vessels, Fairbum’s impa. ements in, 

142 ; American, 256 • . % 

-dwelling house, 160 « 

■-wrought dud cast, coinparativc corro- 

• sibility of, 359 • 

• -Clay’s, process Si making, direct irom 

the ore, 418 t 

•r- ■ Budd’s process of manufacturing, 488 
• blocks, Bothway’s, 490 

-und crome, 505 • % . 

-smelting, by 8. im blast, failure of, 505 » 

Ivory, Sir Jam;s, Memoir of> 218 
—— choice of, for turning, &<?., 38 * 

_ r ,•* ,4 0 ’ 

Jaoquarq loom cardsj Lariviure’s machine 
for reading and stumping, 'to /* * 


James’s, (Mr. II., 1 weigliiiife machines; 209 
Jeffrey’s marine glue, 110,149 
Jeffree’s pump, 427 9 *. 

Jets of water and steam, force of impact 
of, 387, 478 • 

Johnson, Mr. William, application by, of 
i the steam governor, to regulate ' the 
supply or fuel, 320; improved turnpike 
gate, 434; improved mode jof ringing 
peals of bells, 466 % * 

Joycefa stove, 256 


Kagcnbnsch’s patent for treating alum frock 
«or schist, aud its products, 392 . 

Kent’s mod' 'T embossing patterns on^ silk 
cotton, -c , 

Kitclic.. s improved skate, 136 


Lace, ornament'’, Croft’s improvement in 
the manufacture of/ 300 
Lamps and candlcshcks, Young’s improve¬ 
ments in, 60 

Larivftre’s patent machine for reading and 
stamping'jacquard. loom cards, 347 
Latch mortise, Foster’s, 31 
Lead, Mull in’s improvements in the manu¬ 
facture of, ^88 

Lead pipes, Scott’s improvement in, ICC 
Le Capfeain and Peckston’S dry gas-meter, 

• 113 

Leeson’s, Dr., improvements in electro gal¬ 
vanic depostion,'59 

Leverage, case in, 5.09 *. ’ 

Leyden jar improved by Mr. T. cr, 283 
Life-boats, 17,48- 

-buoys, Captain Beadon’s, 17, ‘191 

Light, undulatory theory of, 44 
—.—- new invented, by Mr. Baggs, 475 
LighthalPs half-beam steam-engine, 507 
Lightning conductors, 149 
Locomotive carriages, passenger propelled, 
* 296, 5U. 515 

Locomotives. (See railways.) 

London fires in 1842, by Mr. W. Baddcley, 
166 

Lotus floating breakwater, 4QP 
Louzonrs night Jplegfdjih, 48 
Lover, Mr. William, impn?vcments by, in 
the Leyden jar, 283; on the electric igni 
ti^n of gunpowder,.283 
Lucy’s substitute Tor the fjy vAeef, 47 
MdSerone, C^l., on JefTerey’s marine jlue,' 
- imitation caoutchouc a^c., 149 *, ol flying, 
291 4 

M'Connel’s improved brake, 503 
Magiy to-plating, Wool rich’s patent process 
df, US 

Mngtydtic machine, Clarke’s coloBsal,'at the 

• Polytechnic Institution, 20 h,.225 

MHilary’s mode of propelling boats, 15 
Mallet, Robt. Esq., on water wheels, 326 
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Man. overbear^ boat, 48 
Manumotive carriage, Mr. P. Williams’s, 
°9G, 515. 

- - -Dr. Heatbcote’s, 514 

Mardock’a spring seat for saddles, 16 
Marine glue, Jeffrey’s, 110,149 
Mechanical arts, importance of, 138 
Mechanics and mechanic arts, improve* 
ment of, 470 

. Metals,'coating, by enectric and electro-gal¬ 
vanic deposition, 59, 217 
Mineral water-bottles, 190 
Mines, coal, accidents in, Report of South 
Shields Committee on, 84, 100, 116; 
Mr. 6. Gurney’s plan for ventilating, 97; 
' i?oumes8’,8 ventilator, 424 
Morgan’s (E. Galloway’s) 4 addle-wliecl, 
patent for, extended for five years, 452. 
Mortise latch, Foster’s, 31 
Mosaic pavements, 25^ 

Moseley, Professor, on'. n radge's suspension 
bridge system, 19 

Moser’s, Dr.,discove‘ ies in photography, 8* 
.Motley, Mr. Thos. C. E., description of the 
Tiverton suspension bridge, erected by, 
292, 406 

Mucseier safety lamp, the, 87 
'Mliirs improvements in the manufacture 
of lead, 488 

T"sket, quick firing, 48 

Nankin, porcelain tower of, 217 
Na t ihtha,spurious, injur j to the revenue from 
importation of, 410 

National < 1n t»+ in sacks of sovereigns, 252. 
Norris’s American locomotive engines, 500. 
Norton, Capt., on adhesive propertieafof shell- 
lac, 127; on powder mill explosions, 
353; his commsfion. shell, adapted to 
field artillery, 423; lotus floating break¬ 
water, 490 

.Numbers, theory of, a case in Barlow, 8, 
3G 

— —— Harmony of, 220 

Odours, diffusion of, 3C0, 409 
Oil of vitriol, manufacture of, from iron 
pyrites, 32 
Oil of Synovia, 330 
CHaheite, tides at, 346 
Oven, redeeming, Wall’s, 435 
Qxyhydrogen jet, Professor Daniell’s -im- 
pro red, 295. 


Pacibcand Atlantic Junction Canal, 48 
Paddle-whteiS. (See propelling and 

PROPELLERS.) 

Palmer’s “ Photographic Manipnlati^n,” 
518 

Panama chains, 505 


▼it 

Pasley, T. H. Esq,, on the principles of 
4 a8nil locomotion, and Mr. Henson’s pro¬ 
ject, 382 

Pamnger propelled locomotive carriages, 296, 

Paijfridge’a Pneumodromon, 395 
Patent Right, eaae of extension of—Lucena, 
assignee of Morgan’s paddle-wheel, 452 
Patents, new, for England, Scotland and Ire¬ 
land, 63, 159, 207, 271, 361, 4&6, 621. 
See also alphabetically arranged list, p.,xi* 
Patent law, abase of, 

Patents, American,. 15, 31 
Payt/../*s Dr., method of preserving life mi- 
wa„ 143 

Peckstor’s and Le Capelain’s dry gas-meter, 
113 

Pendulum eacapemerts, 280, 361 
Perpetual motidn schemes, 48 
Phantasmagoria for exhibiting moving figures, 
319 

Phillip’s aerodiphros, 361 
Photic fluids, new theory, 6, 20,44, 45, 94, 
108,131.305 

1 1 hotographic Manipulation,’’Palmer’s, 518 
Photography, Dr. Moser’s discoveries in, 7, 
144 

Pilbrow’s (Mr. James) injet re-action ro¬ 
tatory engine, 239, 265, 284, 286, 288, 
321, 341, 349, 387, 423 
Plated war.*', Sturgo’r improvements in, 158 
Pneumatic railway engine, 522 
Fncumodromon, Partridge’s, 395 
Pole, Mr. Win., on the comparative loss by 
friction in beam and direct-action engines, 
342, 356 

Follock, Sir Fred., on the properties of the 
ellipse and hyperbola, 330 
Polytechnic Institution, 208, 225 , 

Pope’s double-action rarefying stove, 4G0 
Porcelain tower of Nankin, 217 
Portland breakwater, 206 
Powder mill explosions, 353 
Power rec’dred to work machinery of differ¬ 
ent kinJj, 43**. (See also boilers, rail¬ 
ways, and 81 RAM VESSELS.) 

Prater, Horatio, Esq., experiments and ob- 
aervati' js by, on Dr, Moser’s photographic 
discoveries, 441 
Prii ting office, ancient, 208 

•-cylinder, invented oy Mr. Wm. Ni- 

'holson, 506 

PROPELLING AND PROPELLERS: 

Wimshurt’s screw, 4; 71-llary’s wheel, 15; 
Ruthven’s mode of proposing by retro¬ 
active pressure, 32; Wake’s wheel, 49; • 
effect of the t jugh or after currant of. 
vessels in motion, -o; McArdle’s stern 
propellers, 304; Mr. Rmnie’s conoidal 
propeller, 336, 353, 450; Captain Wood- 
ley’s capstan paddle sail and paddles, 379; 
Bird’s cam paddles, 393; BlaxUad’a pro¬ 
peller, 4 V 9; the Liverpool screw, 451 
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Plrosser’s (Mr. Richard) 'process of maud- Safety-valves, 55, 152 
waring te&seri for tesselated pav&menta, Sails, Woven whole, 458 

Sand tamping, 7 

P aftMgd fifejto the Arts and Sciences, new, * Savage, Mr. Alfred, on the seraphine, 408 
68, HfTsSfll 456,*521 * \ Saws, hardening and tempering of, 40 ^ 

Ptttfip, Worth’s ftjtary, 83 1 cSeaguttera, or. marsh land drains, (inquiry,) 

Pomps, ships’, Improvements suggested In, r 96 c 

Seaward, Samuel, F.R.S., (the late,) biogra¬ 
phical notice of, 153 * 

Scientific Necrology foi> 1842,153 ’ • 

Scott’s j^atent improvements in iron and soft 
metal pipes, 104 • 

Screw cutting, case in, 360, 407,511 
Screw propelling, 4, J 89, 336, 449 » 

Seal’s patent tile,-299 
Seraphine, the, rules for constructing, 25&, * 
355,408 r 

Shell-lac, adhesive properties of, 127 
Shell, concussion, 423 
Ship pump, Jeffree’s, r 427 


493 

— - Chinese, 505 

- - Jeffiree’s, 427 

Punctuation, mathematical system of, 197 
Pyro-hydro-pneuMtic apparatus, Clark's, 
195 * c 

■y*r 

RiutrATt: 1 

Weak’s “ Ensamples,” 42 * • 

Poor and six-wheeled engines, Messrs. 

Bury and Co.’s circnkir, 199, 246 
Application of the sun and planet mo¬ 


tion to outside cylinder locomotives,* L Limna mijartt /j im>im w mmt«iB 493' 

SWp'V’ 8 u4roTOnmta In ajLllea, 392 

•na • idf.utu>g rwemng apparatm, sbip-building, Report «f Society of Acta of 
Ro^ofpanjo^^ good. «rrW, s “ * “/ 

Propulsion of looomotins by manual ^ W"*?* for ,he 

atomic an’ 


power, 256 
New locomotive engine, by Messrs. 

Hawthorn, 346 ’ 

Comparative, ail vantages of aolid and 
hollow axles, 207,254, 390, 420 
Progress of atmosph&ic railway betwen 
Kingstown and Dalkey, 486 
Norris’s American locomotive engines, 
500 < 

McConnel’s improved brake, 50^ c 
Causes of the breakage of railway axles, 
503 

ifisset’s pneumatic engine, 522 
Rainbows,mode of producing, artificially,448 
Rain gauge. Casella’a, 256 
“Rand’s collapsable colour tdbes, 488 
Headman’s barometer, 52, 110, 251, 278 
Rennie, George, Esq.; successful application 
of his oonoidal propeller t<fthe Mermaid, 
336 

Roberts, Martyn, Esq., descriptriioby, of an 
improved galvanic blasting apparatus, 491 
Robinson, Sir John, death of, 270 ( 

Robinson’s patens’ windlasses and capstans, 
60 .. ~ / 
Roof of Buckingham palace, 497 (■ 

Rubies, artificial, hpje made, 506 
Rpthven’s mode of propelling, 32 1 

•Rutter’s “ Advantages of Gas Light to Pri¬ 
vate Houses,” 56 . vy 

• • X * 

Saddle#, Murdochs spring seat’for, 16 

- Shipley’s improvements in, 392 

Safety lamps: the Davy, 86; Dr. ClanAy’s, 
84; tlptwa Ond Robert's, 88; the Muese- 
Jer r 87 . \ 


of, 129 

Shuldham, Miss E. A., on 
photic theoriep, 46, 109 V 

Siberia, gold mines of, 486 
Silver, voltaic deposition of, 217, 360 
Skate, Kitchen’s improved, 136 
Smart, Mr. G. L.*, on Henson’s aerial pro. 
ject, 2’90 “ 

Smoke nuisance, Edinburgh report on, 46f < 
Sound, production and tram."..’ cion of, 
through water, 485 

Spalding’s machine for folding and measur¬ 
ing cloth, 31 

Speaking trumpet, 321 • • 

Speaking machine, 458 
* Spenser’s, Mr. Thomas, claims to the inven¬ 
tion of electrotype acknowledged ,*76 
Spifining, roller, by whom invented, 505 
Steam, supposed electricity of, 198 

-, jets of, force of impact of, 387, 478. . 

(See also papers on Mr. Pilbrow’s injet 
reaction engine' passim L 

8T£A.M ENGINE * 

East London water-work;, 42 •• 

Safety valves, 55 

Application of £he sun and planet mo-*'" 
non to the reduction 4 >f Che speed of 
* pistons and valves, 126 * 

Horse-power of high and low pressure 
engines, 151 

^ Mr. David Napier’s last improvements, 

M^Craddock’s patent engine, condeh- 
,, ser and dxnler, 177, 245,^16 

*■ Mr. ^brow’s inlet reaction rotary en¬ 
gine, 239, 265, 284, 286? 288,321, 
341 . o - • 1 



INDEX. IX 

isj&t engitfebuilt by Messrs. Hirvey Son’s toys, rem&rkabl* instance of the force ■ 
hnd Co., for draining the lake of ' of, reflected from water, 35$ - 

Haerlem, 304 • Suspension bridges. 19, 51, 213, 234, 292, 

HeoSOb's steam boiler,' 315 40fi, 463 , 

Application of the steam governor to . Sympiesometer, the, 117 


regulate the supply of fdel, 320 
’ Direct action engines applied by Messrs. 
Bolton, Watt and Co. to the Virago, 
331 

Comparative loss by friction in beam 
and direct action engines, 342, 356 
Lighthall’s half-beam engine, 507 
Steam navigation, Atlantic, 204, 205, 454 
Steam travelling on cpRunoL-roads, 272, 
299 

\TBAM VBSSKLS 


( 


* 0 , 


Novelty, With screw-propeller, 

108 . 

Medora, American steamer, explosion 
of, 8 

Magician, 156, 1^5 * 

Prince Albert, 156,165 
An American Leviathan, 160 
Great Western, 204 
Great Britain, 204 
Chandon; 20f 
Napier, 224‘ * 
ic. ible,-224 
Daedalus. 304 
v hu„'0,'331 
Penelope, 335 
Mermaid, 336, 353 

Application of Mr. Williams's argand 
furnace to steam vessels, 394 
Z a*;ire, (American,) 507 
South Ameif - (ditto,) 508 
Chinese notions of English war steamers, 
458 

* Peiki Figurdt, (Turkish,) 483, 506* 
Hibernia, extraordinary performance 
of r 474 

Steel, Davis’s process of hardening, 15 
-, examples of hardening and temper¬ 
ing, 39 

--, cast, shutting, 359 

Steelyard, Willemm’s improved, 16 
Steele, Thos., Esq., on the burning focus of 
. artificial, light at the Adelaide Gallery, 70; 
* on this tran. mission of calorific »"».ys, 157 
.Sterland,' Mr. J„ short and simple methods 
t/, of calculating commission, brokerage, 
• &c M 132 $ on the harmony of numbers, 
220, 51& 

Stove grates, common, combustion in, 322 
—— Pope’s double action rarefying, 459 
Stoves, dose, death from, 256 
Stree^sweepiug machine, Whitworth's, 21, 
' 330 * f- .* ^ - 

Studmy’s filtering process, 474 * ■ ». 

Stuwe’s improvements la'Britannia metal, 

. loo"' .<■ . •> 

Submarine telescope. 490 ■ • 

Sugar .fautaufacture 1 Haynas’s improve- 
4r**tfc 208 - - 


Synovia oil, 330 

- 1 Mi 

i * 

Talbot, Mr., and the Calotypc patent, 127 
Tamping, sand, 7 *„ . 

Tanning, American cool > sweating process 
of,480 ♦ 

Taps, Cowell’s patent, 448 . 

Teiegrapu,: *~ht, Louzoni's, 48 
—————— /"pov "'cotro-raagnetic, 458 

-", CooVh’s, 467 * 

Telegraphic signals, new application of, by . 

Mr. J. G. Hughes, 299 
Telescope, submarine, *90 
Tennent, Emerson, Esq., M.P., presentation 
of plate to, f >r his services in promoting 
the Acts for the registration- of designs, 
144 

Tesaeluted pavements; Mr. Prosser’s pro- - 
cess, If 5 

Thames Tunnel, completion of, 304 
Thermometer, the, 117 
Thrashing machine, Dry’s patent, 1 
Tides at Otaheite, 346 
Tile, Seeley’s patent, 299 
Tiverton suspension bridge, ?9is, <tuu 
Towns, health of, 490 y 

“ Turning and Mechanical Manipulation,” 
Holtxapifel on, 37 
Turning coal ornaments, 28 
Turnpike gate improved, 434 

(Jpton and Roberts’s safety lamp, 86 
Ure’s, Dr., “ Revenue in Jeopardy from * 
Spurious Chemistry,” 410 

Ventilation of mines, b4, 97, 100, 116, 
424 

Victoria bridge oner the Wear, 499 * 

Vigor's, (PayerUe’s,) pa sot for enabling per¬ 
sons to work under water, &e>, 143 
Vision, indiacriurn&ie, 208 
Vitriol, oil of, inonufacture*of, ( 32 

4 H 

Wake’s paddle-wheel, 49 
Walker’s' ■'atcr elevator, 251, 295 
Walls’ reflecting oven, 435 
'Washing linen, 458 
Watchsprmgs, manufacture of, 4) 

Water, Dr. Payeme's mode'of preserving 
life under, 143 

. Water elevator, Walker’s, 25 1 
Water wheds, inquiry into the power of,' 
326 

■ power of Great Britain, 247 * * . - 

; Waterloo bridge, b*rh and loW tolls, 2%'JII 
’. Water mill, Messrs. Whiteiaw and Stimtft tl 
436 



X 


INDEX. 


Wealc’s,“ Ensamplcs of Railway Making,” 
42 

Weed-extractor, or land crab, Mr. Joseph 
■ Hall's, 136 . • 

'Weighing machines, Mr. Herbert James’s, 
209 • 

-■ machine, gold, Mr. Cotton’s, £99 

Well sinking, Mr. Davison on, 325 
Whitelaw and Stirrat’s, Messrs, water mill, 
436 

Whitworth’s street sweeping machine, 21, 
330 

WillemiWs improved steelyard, 86L^: 
Wicksteed’s, Mr., Supplem^^fb nis work 
on the* Cornish and 'BaHfltUII 1 mud* Watt 
pumping engines, 44 • . 

Williams’s, Mr. C. W., argand furnace, 
207, 304, 394| 469. . 

Williams’s, Mr. P., passenger-propelled lo¬ 
comotive carriage, 296, 515 , 

Wilson, Mr. Richard J., on*increasingathe 
explosive power of gunpowder by an ad¬ 
mixture of atmospheric air, 75 ^ 

Winishurst, Mr. H., on his application of 
screw-propelling to the “Mvelty” 

steamer, 4; remarks on, 30; .reply, 108 


■ Wind, table of the pressure of, ft different 
velocities, 398 ' * * 

Windlass, Robinson’s patent, 60 ' 

Windmill, Davis’s, 16 
Wire gauges, 74, 192, 279, 447 
Woodhead, G., Esq., on evaporation, 23^ 
Woodlev's, Captain, capstan, paddle-sail, 
and paddles, 379 
Wood-paving, 149, 163, 488* 

Wood-spirit, or d'ood naphtha, spurious, 410 
Woolrich’s patent process of magneto-plat¬ 
ing, 145 • 

Worth’s rotary pnmp, 83 
Wright and I&in’s, Messrs., discoveries in 
the transmission of the electric fluid, 465 
Wynn’s, Mr. “Vftn., improved electrotype 
apparatus, 54 

York’s hollow axles, 207, 390, 420 
•Young.’s improvements in lamps and can- 
dleRbks, 60 


Zodiacal phenomena, 302. 



* LIST OF. NEW PATENTS GRANTED FOR ENGLAND, SCOT-' 
' ‘ LAND, AND IRELAND. 


Name. 


Alliott A another 
Allman. • f • M i 

Aston.. 

Austin f.,. i • i 


Badger'. 

Baggs 

B" 5, ejr, B. 

Bailey, C. 

Bain.... 
Barclay ...... 

Barker.. 

Barrow;. 

Bate. 

Bates .. 

. 

Beaman . 

Bcli, **. 

Bell, E. 

IVsnoett ...... 

Bentall. 

Bessemer. 

Betts, J. T. 

Betts, V., & anr, 

Bid’rr. 

Bielefield. 1 

BSliter. 

Bisliop .... i.... 
Blackwell & duo. 

Blaxland. 

Boccius . 

Bochet. 

Bod&y .. ...... 

Bodmer . 

Bourlier 

Jloussois, de .. 
Boy dell, J., jun. 

• . ■ < l 


Subject. 


Drying tic stretching cot'?n. 
Production of light., 
Buttons ..... 

Cement .... 


i • «• 


Bedsteads.. 

Producing light 

Stockings, Ac.. 

Railways. 

Electric docks and printing 
Lustres, ch&n'Miu^ Ac.. 
Metallic nistona^P..... 
Hanging -vindowsashes, Ac, 
Raising and loweririfmlindB 

Hosiery .*.. 

Brushes . 

Malleable iron. 

Bolting and dressing com| 
Fuel. 


i • 0 • a a • • 


Ploughs ...... 

Bronze powders 
Battle stoppers 
Bricks and tiles 
Catting slates ., 

Hanging looking-glasses —j 
Filtering oils 

Steam power & steam cocks 

Cgat|pg iron ... 

Meridian instruments.... 

Light ... 

Pianofortes. 

Window-fastenings, Ac... 

Steam-engines.... k . 

Printing calicoes, Ac. 

Smelting .. 

Metals for edge tools .... 
Preventing accidents 
' from breaking of axies 
fJManu&cturiag iron and 

# \ J other metals. 

Braknw aiteAano | Cutting wood.. 

Brewer......?.. iPaper .. 

Brew in A ano... |L«cc and net ........ 

'* ’ ’ ‘Wadding for firearms ... 

Purifying gas .. 

Warming apartments .. 

Breakwaters.. 

Porcelain, pottery, A pape» 

Casks, Ac. 

Carding machines 


Brockedon 

Brook. 

Bropillet ..... 

Brown, Sir S.. 

Brown, W. ... 

Brown, S. . 

Bedding A ano, 
BujQough-.. .r,. iLpoma 
Burch v.-.. 


Printing cotton, Ac. 
Steam-engines^.... 


England. 

| Scotland. 

Ireland. 

Pfeke. 

2March 


a a a a 

271 

3 June 

i 

a a a a 

521 

4 Aprjl 

■ 

a a a a 

362 

10 June 

kjSB 

a a a a 

522 

11 Feb. 

a a a a 

a a a a 

lh9 

a a • a 

9 May 

29 Dec. 

457—160 

29 Dec. 

• a • • Q 

a a a a 

63 

11 Jan. 

• • • a 

a a a a 

63 

27 May 

• • • • 

a a a a 

457 

24 'larch 

24 March 

a a • a 

272—378 

20 March 

16 March 

a a . a 

272—272 

28 Jan. 

• a • • 

• a a a 

159 

13 Juno 

• • • • 

m a a a 

522 

19 Jan. 

• • a • 

a a a a 

63 

26 Jan. 

• • a a 


64 

• « * • 

18 Jan. 

a a a a 

64 

1 March 

2 March 

a a a • 

271—272 

• • • • 

2 March 

a • a a 

272 

19 Jan. 

a a a a 

a a 

63 

15 June 

a a a a 

a a a a 

522 

lb June 

• • a a 

a a a a 

522 

16 March 

23J»». 7 March 

24 Dec. 

271,272,100 

8 March 

a • a a 

a a a a 

261 

26 Jap. 

• in 

• • a a 

64 

26 Jan. 

a a a a 

a a a a 

63 

27 May 

& ■ • a a 

a a a a 

457 

29 Dec. 

« a a a 

24 Dec. 

63—160 

21 Feb.. 

• a a a 

• a a a 

160 • 

20 June 

a a a a 

a a d a 

522 

28 Feb. 

a a a a 

• a aa 

271 

11 Feb. 

• a • • 

• a a a 

159 

31 Jan. 

• • • • 

a a a a 

159 

SO April 

• •• 

a a a % 

362 

29 Dec. 

a a a 

12 Jon. 

63—64 

10 June 

a a a a 

a a a a * 

522 

26 Jan. 

1 Feb. 

•M* 

64—207 

17 Feb. 

.‘a a a 

, •* *• 

159 

7 April 

II II 

• a a a • 

362 

8 March 

a a a a 

. a a a 

271 

11 Feb. 

a a a a 

a a a a 

159 

28 Feb 

a a a a 

a a a a 

271 

25 April 

a a a a 

a a a a 

362 

! 17 Feb. 

a a a a 

a a a a 

159 

30 March 

a a a a 

K ? • • ■ 

362 

‘27 March 

a a # a 

a a a a 

362 

3 Jiyie 

a a a a 

a a a a 

521 

17 June 

a a a a 

a a a a 

522 

15 June 

a a a a 

• a a a 

r 522 

* • i • 

4 March - 

a a a a 

272 

16 May 

a • a a 

a • a a 

457 

19 April 

3 April 

a a aa 

362—378 











































































« 

- England. ; 


Card.Candlewick 14 Jan. 

. { ^ reh -} •••• 

Chapman.Fabric for maps; &c.' 26 Jan. 

Chilton&another Cutting wood.*.... * 16 March 

Clark, C.{ \ 31 J “‘ 

Clarke, U.Framework knitting .... .21 Jan. 

— . —— .Elastic & non-elistic fabrics 11 Apfil 

Clarke, J. .... Cloths.:.. I Feb. 

Clarke, H. .... Lapping and toldjpg***... 23 Feb.* 

Cobbold 20 April 

Conder.Cutting wood .*...*. 23 Feb. 

Cooke.Artificial fuel. 2 March 

Cotterlll .... 

Cox ........a. Tanning .... ^ . 

Craig .Weighing machines. f i .... i 

CranniB &ano... Wood paring... 5. . t Feb. ^ 

Croll & another Gas.f. 16 Marcbj| 

Crouy, Count f, Rfttary pumpsandste^- ( . M . 

de.\ engines. S 

Cutler St another Pipes and bars. 20 April 

Daniell A another Lime. 4 May 

Deutsche ...... Cement ........ s?.... ..«-. 

Dobree.. .'.fuel. .. .. 10 June 

Donisthorpe.... Combing wool. % 

Doudncy, & ano. Candles . f7 Feb. 

Dundonald, Earl Rotary engines . 19 Jan. 

Dunn .Purifying oils. 28 March 

Dupre and others Boilers.f. 19 April 

Edge .Gas-meters . 

Eggleston.Combustion. . 15 June 

Emior.Leather gloves.:... 11 Feb. 

0 

Faraday^ ..Gas burners. 25 March 

{ Railway's & railway-car- I 

riages '.... .J ** ** 

Farmer & ano... Raising ind 'forcing water ‘.,.. 

- Farwig.. Gas-mefors . . 19 April 

Fletcher .Spinning . 30 March 

Fontainemoreau. Pottery. 14 Jan. 

Forsyth .Bricks and tilefc*. 1 June* 

Francis & ano... Ornamental tiles. R) June 

*££r *» ”*^1 2 March 

Galloway.^ Propelling . 25 May 

s Gardner .... .. Cutting food for animate?. 17 June 

Gibson.Salt. 25 May 

Gillet .Cutting or boring ricks .. 25 May ■ 

Goodacre.Weighing tnachine*. 26 Jan. 

Gossage A ano # .. Zmk furnaces. * 14 Ju. 

Greenstreet .... Motive power.? 26 Jim. 

Greenfields .Waterproofing.. .. .. 

Gregsmi .■ s...' Cutting veneers. 9 . i •„ 

Guitard ......Railways...':.• .... 


S^otl^nd. I. Ireland. JiTage? 



3 June. 


2 Feb.* 



April 28 


30 March 


30 March 


Hall } .jt* ••(Combustion. 



• 63 ' ' 
362 

159—207 

160 


361—437 
» 362 •• 

40^ 

378—1611 

521' 

160 

1S1T 

362 

3&2~ 


j>21* 

362 

362—3JS 
. 63 
^521 
522 *' 

hx 0 



«4;y 

63 


378 

* 64^160 

Mi 














































































INDBX. 


Subject. 


England. I Scotland, j Ireland. | Page. 


Hamer..Propelling .. 

Hancock, C.... Waterproofing., 

— : - *' Printing cotton; Stc. 

'Itartley .*.Paring.. 


'--- J «. - ~ ©. 

Harvey, J. v jan.. Steam-engines, 
„’Harvey, James.. Paving....... 

Hawthorn M Lo “"? ,ti '™ “ d 


l engines.. ) 

Heathcoaf ..... Lace and net . i .. 

Hebert.Grinding end dressing grain 

Hesford .Bowls and rolls .. ... 

Hicks • I Impregnating liquids ? 

Hill, J? ....... Wearing carpets, Jcc... 

Hill, A. -.Shower-bath *.. 

Rills.. Bdilefs. 

Howard ...... Spinning ..... 

Hutchinson & an. Lime .■;.. 


■ 

Ingram 

limes, Mac .... Tunnels.... 

^ -.•••{ 

a 

Jamed*.... Railway roads and carriages 

Johnson &%no... Photography .. 

Johnson, J.Boilers and propelling.... 

Johnston, A.... Locomotion. 

Jones .Candles . 

-apd another dandles .. 

Juckes.Furnaces .-.. 

Kagenbusch.... rAlum ..., 4 ............i 

Kemp & another Wood-paring.J 

Kennedy.Grindihg & sharpeningcard s 

.. {. B i£ o . r . w ‘^.r:} 

Kettle & another Roads and carriages. 

Kirby .. Bricks, tiles, &c.. r . 

Kirk* ........ Spinning .. 

'Ktgkman.Pianofortes.' 

Kirrage & ano.. Coffins.. 

JCujght-. .....lOryipgJiops, &c... ..... 
Kymer & another Anthracite .oil arid fuel.. 

Ldkjprt & ano.. Pianofortes.. 

Lang maid ».., Smelting .».. 

Laycock '.Building.. 

Leathes & ano.. Coffins....... 

Leeson.. .Elec^o-plating, &c. .... 

Leighton & ano; Anthracite coal and fuel.. 

l>Je«ne....... Combfistion.. 

Leuts >. Raising and forcing wakj.. 

Lister. & another. Carding machines... 

Loat ....... [Floors and rbofiiA. 

Logan »'.....Cocoa-nut,fibres.. 

Longshore .. Penholders and pencil cases 


|Gai retorts. 


19 Jan. * 
31 #n. 

m • • • 

13*June 
1? Jan.* 

14 Jan. 

7 April 

28 Feb. 

19 Jan. 

2 Maj- * 

11 Feb. ‘ 

11 Feb. 

27 May 
3 r J March 
• • • ■ 

4 MAy 

10 June 

* 

26 Apri’ : 

15 June 


18 Marci> 
20 April 


• * * • 


2 March 

21 Feb.* 

15 May 

8 March 

16 May 
26 Jan. 

31 Jan. 

19 Ja.1. 

25 Feb. 

10 1 June 
21 Feb.. . 

29 April 
• • • • * 
16 March 
25 ?e6. 

• • • a 

21 Feb. 

• • 

10 June 

15 June 

12 Jan. 

* 

• • 4 « 

4 May 

16 March 



63 
150 

64 
522 
63 
63 

3fa 

271 
63 
457 

159 

159 

457 

362 

272 
457 


522 

362 

522 


378 

272 

362 

64 

160 

160 

378 

378 

271 

160* 

457 

~271 

457 

04 

159—207 

63 

271 
-522 

160 

456 

272 
272 
272 

64 

271 

272 
522 
522 

63 

64 

> 457 

* 272 
































































INDEX. 


Name. 


Subject. 


England, . Scotland, i Ireland 


Maugham...... Aerated water........ a.. 

Matbliett.Hinges.f.a. 

Maurras .Filtering.. 

Mayo .Aerated liquors.... M 

Mazzini .Printing. 

M'Grctrich & f Preventing accidents on 1 

another ... \ railways.J 

MicheH.Smelting.- 

Miller.Beds, &c. . 

Mitchell •. ( • Pens and p£*4ioldcne». .*.._ 

Moon*.Chimneys anddiucs. 2^ April 

Moreau .Propelling..*., •••• 

Morewood &ano. Ceating metals.J 4 May 

Morgan .Candles.. 11 Feb. 

Morris.Steam engines. 

xt • j"Covering roofs, bottoms ) .. * lir5l ft 

Nu P ier .{ of ships, &c.. A 11 Al ’ Ul 

Ncvill.preparing lentils for foou.. 21 Marc^fc 

Newall...... Wire ropes.M... 6 March 

Newton, Wm... Working mines. 20 Feb. 

- . i. *., Pins.... 6 March 

———— .. Copper. 30 May 

Newton,Wm.Ed. Axlefree, boxes, &c. 15 May 

- - e Boats and vessels. , f .. 30 May 

- ■ -.A 1 *" Lighting a?d ldmps...... 10 Jun^ 

Nickels .Lacc . t l 1 Feb. 

.. .Ditto. 22 May 

Norris & another Coating wire, &c. 21 Feb. 

Oram & another. Fuel.. 20 April 

i • 

Page.. Painting, graining, Sec.... 10 June 

Pplmer.. Candles. 26 Jan. 

Payerne .... { in confined j. 15 Jun0 

Pmma * i Preservingvegetablemut- 
^ ...... ter# . ... a .......... _ 

Pellctan .Producing light. . . 

Perkins .Ison. . .. * 

Phillip.Purifying gas. 26 Jan. 

Pigot .Prevention of drowning .. 25 April 

Pilbrow .Steam aud air engines.... 7 March 

Pim.Buoys and water marks .. 18 MaiUh 

Pitt.Raising water, Stc. . L 6 June 

Poole, A..,.... Drying malt... 25 May 

Poole, M.Ogaftnental lace or net. .. 11 April 

■ '■■■■■■ .... Decoctiq^s of coffee. 1 . 29 April 

-—— .... DeposiMn of metals 25 May 

Potts .Conveyance. 21 Feb. 

Prosser........ Pipes and bars. 20 April 

■ - & another RoaAi and carriages...... .16 May 

C 

Rand .t,. Tin and metal tabes.'...,. 20 April 

- ■ .Metallic vc&els. 

{ Registering the number \ c . 

of passengers in omnfi l 13 April 
bases, &cf"..J 

Read .*.Ploughs. 21 June 

llichardspn&tno. Gas .. 16 “March 


• • •• ^ 


er\ c 

*} 18 


April 


17 May 
4 May 


13 Bcb. 


27 Dec. 


27 Dec. 


20 April 


13 March 

4 May 
16 March 


.29 Dec. 


1. j/ Page. 


5 Dec. 


5 Dec. 


159 
271 
457 • 
52—457 
457 


4n7 

160 

£62 

64 

457 m 

159 

64—16( 


272- 

271 

160* 

2 iL. 

wtr 

157 

521 

522 
159 
437 
460 


18 Nov. 1271—160 
* .. 272 < 


457 

•271 

64 

362< 


272 

521 

457 # 

302 * 












































































INDEX 


XV 


Name. 


Title. 


Ridailale.Weaving aiul sizing warps. 

. Ritter.[Crystallizing sugar. 

TOrberts .iDyeing. 

_ f 'Blacking ink, and black 1 

- ••••( paint. f 

—— .Spinning & winding cotton 

Rock ..Loeln 


Rodgers .Sulphur. 

Rogers St another Coating mctdls . . 

Robinson.Shot. 

Roose | Welded iron tubes 


Ross 

R^sli 
-Sal tier 


Shaw . 

Sievier. 

Simpson. 

Smallwood ... 
Smart ....... 

Smith, W. II.. 

■ — Scano. 

Smith .. 

Smith, J. 

Snell.... 

Sp .ikes 
Spiiiks . 

Stewart & another) 
Sunderland 
Sylvester.. 

Talbot.... 
Tappan .. 


B.. 


L 

• ■ • ■ | 


Tayleur Nt others 
Tayler, J. N. .. 
Taylor, W.&ano. 
Tennant & ano.. 
Thatcher J C. & T. 
Thompson, J t .. 
Thompson, T... 
Tholn. "croft .. 
Thurlow, Lord.. 

['mdal. 

Tugold. 


r.., 


7urabuA 

burner, 


r iollette ..... 
r ivian & another! 


ValkerfW. 

talker, R .... 
Walter. 




falters 
farlich & ano. • 


Combing wool. 
Matches 


Borax.*. 

Sulphmic acid... 

Feeding boilers. 

Looms. 

UucklfS •••«... .... 

Paving.. 

Paddle-wheel *. 

Hosiery .. # 

Breakwaters.. 

Sawing wood.. 
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DBT S PATENT THRASHING MACHINE. 

* f 

[Patent dated August 2,1842.] ' f 


The thrashing machine represented^ 
the accompanying engravings, though 
bilt recently patented, and only just spe¬ 
cified, & already, are informed, coming 
into extensive use in the North of Eng¬ 
land. if. is certainly, by far, the most 
effectual, simple, and easil^pafMfged of 
any yet produced. Fi^,< is a^gidie ele¬ 
vation of the machine; fig. 2 is an end* 
elevation; fig. 3, a transverse section, 
through the line a L of fig. I, and fig. 4, 
a horizontal section, through the line bd,* 
of fig. 1. A A A A is the frame¬ 
work of the tnachine; B il a semi* cylin¬ 
der, represented separately iirfig. 5,wnich 
is divided into two sections, B* and B*, 
each of which fe suspended, independently 
of the other, by eye bolts fronrfhe cross 
bolt C. Both sections present, on the 
Inside, regular rows of teeth fff of a 
triangular form, supported by transverse 
stay; ,t or tie s, f* f 2 ; but in dhe upper 
seCtioff,' ttffi spaces between the rows of 
teeth and the sftays arc closed; while, 
in the lower, these spaces are left op6n. 

. By.means..tO be presently explained, both 
these sections are made perfectly fixed 
and stationary, when the machine is in 
action, and in that state ther have the ap¬ 
pearance of, and form, in effect, one entire 
semi-cylinder. D is a revolving beater- 
frame, shown separately in figs. 6 and 7, 
(the former being a bird's-eye-view, and 
the latter an cqd view,) which carries 
rows of teeth or beaters, <J (J g, shaped 
similarly to tjie teeth,}/, of the station¬ 
ary semi-cylinder*B, artu taking into the 
interstices between them. E is a pinion, 
fixed on the end of the axis of the revolv¬ 
ing beater-frame D. F is a cog wheel, 
which takes into the pinion and which, 

being connected by its axis with any pri¬ 
mary moving power, as horse power, or 
steam power, gives motion to* the whole* 
machine. G is a stage, or platfo|;qp, from 
which the grain to be thrashed is laid by 
hand on an inclined feeding board G*, 
whence it fallsljetween the teeth of the 
revolving beater-frame and those t>f the 
stationary semi-cylinder. The gsain, as* 
it is thrashed out, falls through the open 
interstices of the lower section Q’ ftf thte 
stationary semi-cylinder, and is received 
on* the floor of the machine, while the 
straw in carried round by the action .of 


the reviving beater-frame Dfand throfcn 
out into the vacant spac ?, H, behind. From 
the separate views (figs. 6 and 7) givep 
of the revolving beater-frame, it will be 
sSen that the triangularly-shaped beaters, 
g g g, are fitted to the frame at such an 
aggie, that, when they come down upon 
the grain as k passes between the station¬ 
ary semi-cylinder B, and the revolving 
beater-frame D, they fall fladytUpon it/ 
and du'.iot present their edges ter break, 
or cut, or otherwise damage the grabs or 
straw. It wj|l also be seen by reference 
c to the separate view, fig. 5, of the semi- 
cylinder B, that thef teeth on the inside 
thereof are sct f at an angle to correspond 
with that at which the teeth of the re¬ 
volving beater-frame 1) are fixed. The 
distanre between the teeth of the station¬ 
ary semi-cylifidcr B, and those of 4 the 
revolving beater-frame 1), may be made 
wide or narrow at pleaturej according to 
the sort of grain to be thrashed, and the 
s&ie as to dryness or wetness which it is 
in, by the means next to be described. 
K (fig. 4) is c a curved bar, attached by its 
two ends to the cross bolt C, frbm which 
the sections of the stationary serii*-) Un¬ 
der are appended. ♦ is a winch,.one 
arm of which passes through a bearing fl, 
at the end of the frame work A A, and 
terminates in a male screw /, which takes 
into a female screw cut out in the head 
of the curved bar K. M M are two bear¬ 
ings in the slots m tn , on which rest the 
enijs of the pross bolt C. 4 

From the description, so far, it will be 
readily understood, that as the winch is 
turned, and the screw end forced inwards, 
through the curved J?ar K, the cross bolt 
C, to vv^ch the cmls of tKe curved-bar 
K are attached, will be drawq hack, and 
with it the two sections of the serai-cy¬ 
linder B, Suspended fepn^it, and that the 
space between ihe opposite tows of teeth 
will be thereby proportionally increased, 
and vice verscb Now to beep the sec¬ 
tions of the semi-cylinder B steady in any 
position, whicii may be thus assigned to 
them, and to preserve their parallelism 
within the frame work, as also to allow 
of the upper sectidh J>eing raised to the 
slight d<4fre£ required when the cross 
bolt C is. drawn bacl^ there are four dia¬ 
gonal stays N N, two on eacit.side, 
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whiph pass from the aides of the sections 
B 1 and B 2 , to the insides of (he bearings 
M M, and are secured at each point by 
screws, on which they turn freely, so that 
whatever *18 the position given ,tg the 
cross bolt, the thrust of the ^iagbnal stays 
on oqp side, and the opposing forcer the 
screw l on the other, will kc5p it for the 
time fixed in tha| position. On the screw 
arm of the winch L, there is a small 
pinion O, which takes into a circular 
toothed plate P, fixed on the end of the 
machine, on tftc centre of whiqh plate *is 
fixed the centre of a larger plate, which 
the inventor calls the index plate, *thc 
rim of whiefcf is divided into anf •num¬ 
ber of equal parts, say from 1 to 10 
inclusive, as shown in fig. 2. The pur¬ 
pose of these arrangements is to enable 
the owner or user of the machine in¬ 
stantly tfcjW^rtain, by outside inspection, 
whether the seflii«cylind<*r *B, and the 
revolving beater-fmme D, are at the dist-r 
ance from each other most proper for the 
sort of grain which is in the course of 
being thrashed. Thus, supposing fig. 1 
were to indicate when the pointer of the 
toothed plate P is opposite to 1 it, that the 
fecth of the cylinder and beater-frame 
are all but in contact with one ariother, 
2, 3, and 4 would indicate, that they arc 
one, two, or three degrees more removed 
from one another. *Or again, supposing 
that it has been founds byirepeatea trials,, 
that the best distance for thrashing wheat, 
in a dry state, is whf n the pointer of the 
toothed plate P is opposite fig. S, the 
owner, or user, has for ever, after, when 
thrashing such vfheat, only to see tha( 
the index plate is in that positidh, and so 
of all other sorts of grain. The inventor 
states, that thodgh the teeth, ass well of 
the stationary semi-cylinder as of the re¬ 
volving beater-frame have been ditlcted 
to be set at such an angle as that they 
shall act or press flatly .against the grain 
to be thrashed; yet, that he does not 
confine himself to any one angle, but 
claims a right to use any angle or'an¬ 
gles at which they qnn be placed in¬ 
sistently with the production of th<* said 
effect. 

a 


THE “ NOgELTY " STEAM-SI# P. 

Sir,—Public attention having oeen re¬ 
cently attracted by the performances of 
this vessel, which you are aware has been 
fitted by me (under my patent) withascrew 
propellersworked direct from the engines, 

I will make no apology for offering a 
communication on this interesting sub¬ 
ject through the medium of your pages. 
The results arioso extraordinary and in¬ 
credible, that, with a view of drawing 
public notice more forcibly to the im¬ 
portant facts I nave developed, T inserted 
The following challenge in a thc Times of 
the 15th j)ecember 

“ Steam Navigation.—The owner of the 
Novelty steam-ship, 12 years A 1, 328 tons, 
25 horses* powcA challenges, for 1,000/., all 
peddle-wheek. steamers, for speed, sea-wor¬ 
thiness, stowage, aud comfort, any vessel 
with the same, orsdouble the power of the 
Novelty. Both vessels to have the same 
emerged and midship section." 

To this challenge I have had 9 it b 
answer! * This is as 1 expected; for, 
what steamer is there in the world, 
which, with a power of only*25 horses, 
and^pf 328 tons admeasurement, having 
140 tons of ballast on board, and who&c 
immersed section is 164 feet, would real¬ 
ize a speed of 61 miles per hour ?• 

This circumstance is altogether go un¬ 
precedented, that we iqp?t seek in vain 
to account f<fr it upon any of the hypd- ‘ 
theses by which the properties of screw 
propellers have been heretofore investi¬ 
gated. 

I am myself a plain unlettered man, 
and have always felt what a more learned 
individual declared, after ‘ much hard 
theoretical study, namely, that “ a grain 
of practice is worth a pound of tlieory.” 
I therefore here give facts, which are 
stubborn things; and if I adventure 
upoft a theory of my ofrn, by<C,ay of ac¬ 
counting fSfr* the grgat result Lhave at¬ 
tained frdtn such Bmall means, I may. be 
beaten and sUenced on the argument, but 
1 shall quietly point to the 'performance 
of the Novelty , as a proof that 1 am 
practically right. ^The theory to which 
1 refer has been sneered at by those en¬ 
gineers to whomT have broached it, And 
(expect it.will be so by others; but, as 
greater men have been laughed at by 
those vAto afterwards applauded them, I 
have no doubt that my theory will ulti¬ 
mately be admitted to be correct. . 

But first let me state Ithe facts regard- 
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rig the Novelty’s performance and 
power The Novelty is a very burthen- 
some vessel, built, as 1 have said, by 
myself, v»ith a view of testing the appli¬ 
cation of .steam in combination with a 
a screw, as an auxiliary power to merchant 
shins. She is a three-masted vessel, 
witn a capacious hold; and as her funnel 
forms the mizen-mast, and as she is, of 
course, without the clumsy appendage of 
paddle-boxes, she differs in no respect, 
in her external appearance, from that of 
an ordinary sailing vessel. 

She is fitted with a pair of non-con¬ 
densing engines; the cylinders are 13 
inches diameter, and the length of the- 
stroke 2 feet 4 inches; the effective force 
Of the steam on the piston is about 20 lbs. 
mean pressure, being "iut off at half¬ 
stroke. The engines make about flfly- 
five double strokes per minute, and.tne 
power is applied direct to the crank on 
the screw axis, without the intervention 
of gearing, or any kind of multiplying 
{notion. f The combined powci of these 
engines will be found to be about twenty- 
five horses, and with these I have re¬ 
peatedly realized a speed of eight and a 
half statute miles per hour! Now, I 
ask, what power would be required to 
propel suen a vessel fitted with paddles 
at th^ same rate ? I assort, without fear 
of contradiction, that you cannot do the 
same* work with less than three limes the 
► ffoicer. If any one thinkc I am wrong, 
let my challenge be accepted. 

Now for my theory! 

Let us suppose the .screw and paddle- 
wheel each exerting the same propelling 
effort, and that the power of the engine 
is applied direct to the screw axis by 
means of a crank or crarks. It is dear, 
in such*case, the pressure on the piston 
i3 not required to equal the propelling 
effort, because the latter is applied on the 
jprinoipl* of the "'edge; while in th- case 
of the paddle-wheel, the pressure on the 
piston -must be as many times greater 
thfin the resistance encountered in mov¬ 
ing tfie floats, as the length of the crank 
is to the radius of the wheel. 

The paddle-wheel also exerts its force 
in the direction of the vessel’s motion, 
while the screw, acting as a wedge, re¬ 
quires a power equal to the perpendicular 
to give out au effort equal tb the hypo- 
thenuse. Here then, the leverage is in 
favour of the ncrew dhd against the pad¬ 
dle t and this, I* think, accounts for the 
great advantages I have attained. 


If I am right in this theory (and I ap¬ 
peal to the facts for its confirmation,) 
then the methods employed by other ex¬ 
perimentalists for increasing the velocity 
of the screw over that of the engine are 
all of them detrimental (independent of 
their complexity,) to the best applica¬ 
tion to the power, for they are multi¬ 
plying the opposing lever, which multi¬ 
plication I have shown to cause the 
inferior performance of paddle-wheel 
steamers. 

The Archimedes is fitted with a pair 
of engines Cl the united power of ninety 
horses, and her screw has a multiplied 
velocity over that of the engine of 5$d 
times, and I find by Captain Chappell’s 
report, os well as by Mr. Galloway’s 
Appendix to Tredgold, that with an 
immersed section of only. 135 feet, or 
29 feet less than that of the Novelty, and 
nearly four times her power, she only at¬ 
tains a speed of ten miles per hour. 

I uni met on every side by the asser¬ 
tion, that when the power of the screw 
is obtained direct from the engines, the 
increased pitch of the screw will entail a 
greater loss by diagonal action. I will 
answer in the words of a lcra^d mathe¬ 
matician, who had been attempting to 
investigate screw propellers, and who 
concluded his labours Dy declaring, that 
“ results have shown us that we know 
nothing about angular action in the water.” 
The faster*, fish apply their force at the 
most acute angle to tneir line of motion, 
though the praotice in screw experiments 
has been the reverse. In my opinion, 
the angle of power is the difference of 
the velocity of the screw and that of the 
vessel, and not the angle of departure. 

If you will allow roc space in your 
valuable columns, on a future occasion I 
will state more fuliy the grounds of my 
hypothesis. At present 1 shall wind up 
by enumerating the advantages of my 
plan, well assured that 1 am underrating 
their extent. 

1st. Less than half 'he power is re¬ 
quired.' 

2nd. No gearing or multiplying mo¬ 
tions, the best of which are complicated 
and uncertain. 

3rd. A saving-of half the fuel with a 
proportionate decrease of labour in firing. 

4th. An increase of room for cargo 
and passengers, to nearly double the space 
available at present. 

5th. The steam power does not affect 
the sailing properties, and vice .versa, 
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whereas, with paddle-wheels, the sailing “ tliat any two bodies, rfhen sufficient^ 

power (from the cumbrous nature of the near, impress their image one An the 

paddle-boxes and the immersion Of the other, although both be in absolute dark- 

lee wheel, with die wind abearji,) is ^f ness.” Having devoted many years to 

little value. . the endeavour of tracing 4 the con- 

6 th. The weight of the propeller is* nexion of photic matter with the ele-* 
not one-tenth of the paddle-wheels and 1 merits, I btg leave, on this occasion, to 

tbeir boxes. _ submit to your readers t^e following gc- 

7tU. The beautiful appearance, and neral observations, a 

snug and safe rig of a sailing vessel is The onlv clue which 1 have been able 

preserved by using the funnel as the to find to 'the chemical affinities of the 


mi sen matt, 

ttth. A saving of nearly 20 pe*.ccnf in 
firs'; cost, wji?n equipped a/fS read" for 
sea. * « 

9th. A saving of at least 50 per c* nt. 
in disbursements. * t 

10 th. Room for carrying nearly double' 
the amount of passengers and L cargo, thus 
increasing the returns cent, per cent, e 
11th. The power of instantly discon¬ 
necting, shipping and unshipping, the 
propeller. • ' Vft 

From all the preceding advantages it 
can require no argument to prove, that 
the time has come, when vessels, worthy 
the name of ships (aAd not boats, as the 
present race of steamers are properly de¬ 
nominated?) ttfay be usefully and econo¬ 
mically employed it^ carrying her Ma¬ 
jesty's mails with safety and desjfttch; 
and that wc may now use steam, when 
necessary only, that is to say, in adverse 
winds or calms, retaining therewith the 
capability of laying aside steam, and using 
the old-fashioned and cheaper power,“ the 
wfnds of heaven*’ whenever they <bl >w 
from the right quarters, instead of being 
compelled, in such cases, to consume our 
fuel and woiis our engines for no other 
purpose than that of preventing the in¬ 
active wheels from performing the office 
of a dipg to the vessels sailing velocity. 

I am, Sir, your obedient servant, ** 

II. WlMSHURSr. 

2, Cowper’s-court, Cornhlll. 


DU. MOSER* 8 DTSCOVERIB8 1ST PHOTO¬ 
GRAPHY, AND XKW THEORY OP THE 
PHOTIC FLUIDS. « 1 

Sir,—The account published in your 
Journal, of Dr. Moser's photographic 
experiments, is highly interesting to nu*, 
os indicating the approach to the recog¬ 
nition of the existence of photic fluids. 
It includes, I think, wtyrt Mr. Hall 1 % 
termfcd " Thermography,” namely, ■-the 
novel phenomenon noticed by Dr. Moser, 


inorganic elements, capable as they 
are of attracting,, reflecting, and conduct¬ 
ing heat, and of undergoing manifold 
atomic metamorphoses without destruc¬ 
tion, is thg hypothesis, that they‘must 
respectively consist of congerated inert 
radicals, chemically saturated with such 
proportions of imponderable, yet material 
photic fluids, as certain laws of nature 
allowed <rhem to bind or appropriate to 
themselves, so as to constitute the exist¬ 
ing diversity of apparently simple ele¬ 
ments, while the very same fluids also 
abouud in a ezviVi state. We cannot any 
longer doubt that the photic sunbeams 
arc fraught with radical elementary 
matter,—similar to the chemical flame 
of ter-cstrial fire, but much sublimer and 
purer; and wc may be justified in pre¬ 
suming that they deposit such radical 
matter on the terrestrial globe, saturated 
with photic fluids, capable of being 
in a process of condensation, after con¬ 
tamination with terrestrial effluvia. We v 
have next to consider that the terrestrial 
globe, with its gaseous atmosphere, is 
encompassed by a subtile universal ether t 
and may fairly assume that the latter 
pervades the whole ponderable and porous 
j elementary mass. This omnipresent ether 
must be an inert-imponderable fluid, itself 
saturated with the stillfiner photic fluids, 
diffused through it by the sun, and is thus 
their omnipresent conductor, preserving a 
vivid ‘store, pi ways teady to act«spon the 
ponderable elements hy affinity with their 
fixed photife constituents. Such I pre¬ 
sume to be th<& constitution of our .earth 
and all the planets, subject' to the regu¬ 
lative and fostering influence of the sun. * 
The photicated '.ether in question, 
which I presume to pervade all nature, 
has not yet been* recognised as being 
identical with the fine fluid contents of 
what we term vacuunt. I consider that 
j.t is identical therewith; and if the atomic 
theory be reduced to th& plain proposi¬ 
tion, that all ponderable matter consists 
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of vesicular, more «■ lew porous, perfo¬ 
rated and elastic faolecules, however mi¬ 
nute atfi} singly invisible) some being 
more expansible than others at a given 
temperature; it is reasonable to assume 
also, that, whether contracted or expand* 
<*1, their central vacui, as well as the in¬ 
terstices between the atoms, must be re- 
, plete with the stud photicated ether, on 
the same principle or. which air would 
replenish and encompass a heap of any 
hollow, perforated, and q)astic globules. 

1 have further come to the conclusion, that* 
positive and negative electricity, positive 
and negative magnetism, are identical with- 
four pistinct photic "fluids, discernible.' 
under certain circumstances, particularly 
in the body of a flgme, by thc*A/ue, red, 
yellow , and the colourless or water hues, 
while the analysis of the sflnbeams also ex¬ 
hibits negative (black) and positive (white) 
rays. We should thus obtain .distinct 
photic fluids, of which the last named two 
have no polarity in combination, but do 
alternately precede or lead, and may ab- 
Sorb the first named galvanic Jbur. Let 
us also postulate, that in combination with 
the ether, nositive electromagnetism con¬ 
stitutes latent heat. , and negative elec¬ 
tromagnetism— latent cold , and we, may 
finally infer, that a concentration of the 
former around a combustible, or in the 
galvflhic spark, is the radiating and cou- 
dwctiblc heat (diffused by gaseous fire or 
Jlame) by wh&h organic bodies are dis • 
solved—their ponderable atoms !»eing Se¬ 
parated, expanded or rarified, rendered 
volatile and caused to lioat about, until 
refrigerated and recontraded by contact 
with cold, so as to reconstitute themselves 
into inert elementary congeries. The 
heated ethtr is thus in the expanded 
atoms* what gas is in a* balloon nr air in* 
a bladder. There is more latent heat in 
a vacuo, than in the air surrounding the 
receiver; and gases, when compressed, 

1 evolve ^reat—sraie iris* sayjjjght,* 

The formation* growth*' and putrefac- " 
• tion of organic bodies is effected by slow 
atomic vibration or combustion at a low 
temperature ; this process is incessantly 
going .on in nature; it is the destiny of 
what we call matty. The laws of this 
process involve the important, yet un¬ 
solved question of elementary destructi- 
bilUy, which l da not wish to touch now, 
as it would lead ms too far. 

On the saroaprinoiples, darkness would 
be owing to a vivid predominance in tne 


ether, of negative —brightness or radiancy 
a predominance of positive, photic fluids. 
Whichever order or fluids is predominant, 
combatatand repels the other, absorbing 
and neutralising a certain residuum, so 
that neithcl* is under any circumstarfoes 
totally absent. The sun's radiance is a 
obnstant emanation and a re-attraction of 
chemical electromagnetic currents, re¬ 
transmitted from the surfaces of .the 
planets, in whose atmospheres they cause 
atomic vibration or 9 undulation with 
brightness.’ In the sunbeams travelling 
alon£, thqjr positive ingredients* are fore¬ 
most*, the flegativc following in the 
wake; whep Fitting their oTiject^ they 
combinc’and intermix; the surface, the 
globe, absorbs less of .the former than 
of the latter; tbbs a greater propor¬ 
tion^ is thrown back of tne positive than 
qf the negative, to cau|e atmospheric 
heat and 0 undulation By concentration 
of <the sunbeams in burning glasses we 
have learnt to obtain solar fire; this was 
the ftfst, and I deetn it tne greatest of 
the great discoveries that have been made 
down to photography, by which it is now 
proved, tnat all material bodies have con- 
stint photic halos of their own, radiating 
even invisibly and insepsildy, if in dark¬ 
ness as well as in brightness /’’and ca¬ 
pable 'of making infpressions upon each 
other. This can only be owing to the 
afQnity between the fixed photic ingre¬ 
dients of the elements and the vivid oro- 
nipresent 9 photicated ether. And what 
does tlie polish of metals, the brilliancy 
of precious stones bespeak P . 

If you can kindly spare a pagein your 
valuable journal for this letter, you will 
greatly oblige, * ' 

Sir, your most obedient servant, 

* • Z. 

London, December 31.1812. 


SAND TAMPING, 

• 

Sir,*—In the November Part of the 
Mechanics* Magazine I perceive that a 
correspondent, j. F. ft., is still of opi¬ 
nion that sand cannot be used for tamp¬ 
ing, I beg to mention, for the informa¬ 
tion of others, that I have most success- 41 
fully used sand for^hat purpose. 

The experiments b*ve been tried in a 
*Btone-quarry. .A hole, 2 inches in dia¬ 
meter and 5 feet deep, was made in the 
pock. Half the charge was first put into 
*tbe exploding ‘cartridge, and ntpt the 
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remaining 'half of the powder; then a 
tight oakum wad waft put down, leaving 
a space of 5 pr 6 inches between it and 
the powder: the hole was filled Op with 
fine .dry rabbit sand, to the depth of #5 
inches, 1 

The sand was not bloXon out, and the 
result was quite satisfactory. 1 

The battery I make use of consists of 
48 pairs of copper and sink semicircular 
plates, 8 inches in diameter: the plates 
are fitted to a suitable frame, with eight 

woodeA discs, with rails mortised into 

* • 


th^n to support the plates. * Through 
the centre of the wooden discs pastel a 
strong woodencaxle, which restqfon the 
ends of the wooden trough, apd only al¬ 
lows the plates to be within half an inch 
of the bottom of the trough. /By turning 
a handle, the axle and plates are made to 
revolve, rnd can be immersed in the 
acid, or turned out of it r with the greatest 
facility. 

I Remain, Sir, your obedient servant, 

H. M. 

Wexford, December 28,1812. 


' THEORY OF NUMBERS. 


Sir,—In Barlow’s u Theory of Num¬ 
bers,” a work I ‘have. lately begun toi 
read, there is (Propos. 0) rather an ela¬ 
borate demonstration of the proposition: 
That the product of any two mpnbcrs it 
the same, whichever of the two is the 
multiplier. Leggndre, in his Theofie 
dee Jy ombres , gives, I believe, a similar 
demonstration; and as the truth of it ap¬ 
pears to me bo evident, that it might be 


■ 

almost caUed an axiom, I have endea¬ 
voured to prevent in a shorter way, and 
shall be glad to know, through the me¬ 
dium of your valuable publication, whe¬ 
ther the following demonstration is con¬ 
sidered a satisfactory one. 

If a and b are the two factors, call 

aGs# 6a=y, then — B S. 

1 * . 6a y 


xt a6 , 1» 1 61 .1 1 a i - x , 

Now, — j, = - = a 1 x «, ; a x ~ a — «»1 : whence* 

6tti b a 'b a a y* * 


x**y and ab^ba. “Q. £S. D.‘ Which rea¬ 
soning may evidently be extended to any 
number of factors. 

I hope I am not intruding in address¬ 
ing these lines to you; if I am not, 1 1 
may perhaps take the liberty of address¬ 
ing you again, from time to time, on si¬ 
milar subjects, offering more difficulties 
to the student who is beginning pure 
mathematics, and some of which he may 
be unable to surmount without the aid of 
a master. I cannot Help being of opi¬ 
nion, that the important science, which 


is the t only solid foundation of the sub¬ 
jects your Journal so ably treats of, 
would be greatlv benefited by smoo^iing 
the way as much as possible, consistently 
with sound reasoning; though, at* the 
same time, I. am well aWare that a? 
“ royal road ” to knowledge does not 
exist. 

I have the honour to remain, Sir, 

Very respectfully, 

A Lover of Science. 

o 

» City, December 24^,1842. 


EXPLOSION OF THE AMERICAN STEAMEn “ MEDORA. 

Practical Conclusions in rypect to Tubt.’jy' Botl&s. * Jt 

* r « 

[From Memoir in the Journal of the Franklin Inetitute, by Begjamin H. La,robe, Eaq., C.R*] 


Upon the 14th ofiApril, 1842, the Medora, 
a new’ steam-boat, built by a company, to 
run between Baltimore and Norfolk, ^was 
repared tor a trial trip down the Patapsco. 
he lay at the engine-builder’s (John Watch¬ 
man) wharf, on the south aide of the Basin. 

* The original of title very Interesting memoir, la 
illustrated by a number of very ‘accurate engrav¬ 
ing*; but >• the parte here extracted by us ere isf- 
AcUnt^tftelUgftue without thwm, they are omitted. 


Her lire was lighted at about 2 o’clock, 
p.*m., and about an hour after* the agent 
and some of the proprietors came on board, 
and she prepared to start. There were pro. 
bably between 50 ant1100 persona in her 
when ahe started, many of whom were work¬ 
men connected with‘her construction; end 
as on such occasions these persons, each 
deeming himself to be magna pare of the af¬ 
fair, are £rone to intermeddle, there wt$ 
modi crowding end confusion about the en- 



9 


EXPLOSION OF THE AMERICAN STEAMER " MBOORA," 


glue, and its propej management by the#n- 
gineman was not unlikely to be interfered 
with, pride of the workmen in the ex¬ 
pected performance of the boat would natu¬ 
rally dispose them to do all they could to 
accelerate her speed} and the suspicion 
afterwards expressed, that undue means were 
employed to increase the pressure of the 
steam, was not unreasonable. It has also, 

* indeed, been supplrted^by sufficient testi¬ 
mony, though* at the samp time .contradicted, 
I am told, by one of the surviving witnAses 
of the calamity. * 

The boat had just cast off her lines,,and, 
in baclting out. had made c»e or two revo¬ 
lutions of her jels, when her boiler burst. 
Fivctaqd-twenty persons on board wer& 
killed or mortally wounded; th<^ upper, or 
promenade deck, over the toiler, was blown 
in fragmeuts into the air, and the forward 
part of (he hull so shattdfed, that she im¬ 
mediately sunk, ifrten or twelve feet wattf. 
Her cugine, except in its connexion vith the 
boiler and the after part o&the hull, was un¬ 
injured. The boiler was placed forward of 
the wheel-houses, standing fore and aft in 
tkdfliold of # the vessel, and rising up through 
the main, to within three or four feet of the 
upper deck. It was thrown upwards to the 
height of the top of the engine-beam, or 
more than thirty feet, and while in the air it 
turned, so as to fall upon its side, exactly 
crosswise of the boat. Circumstances con¬ 
nected with the escape of the steam and 
water,%nd the resistance o^ the wood-work 
of4he upper deck, no doubt, caused this 
singular rotation. 

mm The boiler consists of a cylinder eleven 
feet in diameter, and nineteen feet long, sup¬ 
ported on three legs, of the same horizontal 
length, and composed ofeheets of five and a 
quarter inches apart, connected, as usual, by 
staybolts. The side legs are about seven 
feet, and the piddle leg two and a half feet 
high. To admit the water dnto the^f legs, 
the cylinder, or belly of the boiler, is cut 
away by rectangular apertures at frequent 
intervals. The lower fialf of the cylinder » 
occupied by forty-^even tubes, eight inches 
in diameter, through wflidli the r0mok£ and 
flame are returned fogrards, -from the ebam- 
he%at die back of the boiler fbwards the 
chimpvgr in front. Between pid above the 
rows of tubfiis were ronnd tie-rods, three- 
fourths of an inch diameter, horizontal and 
crosswise to the cylinder; but similar rods 
could not be introdnfibd vertically between 
thejaibes, on account of Jthe spaces between 
them not coming in a line over each other. 
Thor, the top and bottom of die cylinder 
wp/e not stayed by direct ties cqpnecting 
tlpmin the positieffi of chords $ bat the top < 
angles at either end of the befiler were braced 
I • • 


by diagonal ban and .rods, and above the 
tubes were one or two tows of longitudinal 
rods, of one inch diameter, going from the 
forward \o the after head. The sheets of the 
bo|er were .of the usual thickness of one- 
quarter of an inch, and do not appear to 
have been of bad* quality. There were two 
Ere-doors in front, for the introduction of 
the fuel into the spaces between the legs; 
and in the sheet-iron composing the frdfct of 
the smoke-chamber supporting, the chimney 
stack, there was a small, movable, circular 
door opposite each tube, for the insertion of 
an instrument to clean the flues* when re¬ 
quired. The plumber of gauge-cocks was 
Jour, Ac lowest being a little ab<tvc thq level 
of the highest row of tubes. The safety- 
valve was placed upon a drum near the top 
qf the boiler, and was, os*will be seen here¬ 
after, of large dimensions. 

Such was tfce boiler in all its parts; and 
it% unusual size and bold design must be 
striking to*cvery observer. 

Mi examination of the wreck of the boiler, 
ns it still stands in the yard ef Mr. Charles 
Recdcf,*cnginc-builder, clearly shows that it 
first gave way where the legs unite with the 
belly, and where the removal of so much of 
the metal reduced the*strength of the cylin¬ 
der to i£s minimum. The explosion was 
downwards, carrying away the rigftt-hand, 
or starboard leg, and the" middle one, and 
tearing into shreds th* inner sheet of the 
larboard leg, at its junction with the cylin¬ 
der. The escape of tbe steam and water, 
principally on the starboard side, probably 
caused that side to revolve vertically in the 
rise of the tailor into the air, and thus would 
have made it fall upon its larboard side in 
the descent, while at the same time a horit 
zontal revolution was effected by the forward 
rush of the expelled fluid towards the angle 
made by the front ang. starboqfd side, this 
part of the front appearing to be pushed 
»outwards. Thd bSiler evidently fell first 
upon the hind <ond upper 'larboard corner, 
whic^is seen to be much crushed, while the 
explosion operated most powerfully on the 
front and lower starboard comer. These 
£wo comers are diagonally opposite to each 
other, onA this* circumstance may account, 
(in connexion with the entanglement of the 
boiler it the fragments of*the upper deck,) 
for the rotation. As the boiler lay in the 
hold»on its larboard side after the explosion, 
the starboard and middle legs, together with 
the portions of the cy^nder between them, 
were not entirely detached* but were so far - 
befit backwards, and curled over, as to em¬ 
brace the circular top; and, previous to the 
raisjpg of the boiler out of tne sunken hull 
ofvthe vessel, they had to be separated, by 
the dhisel. The cdtting -of the apertures 
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over the legs, in the* manufacture of the 
boiler, to admit the water into them, left the 
segments of the cylinder, between the legs, 
united only by the strips of sheet metal re¬ 
maining, and of these strips nob more thkn 
one-half the original number arc left, tnc 
rest being earned away by the explosions 
The other injuries received were partly dup 
to the rupture, and partly to the fall of the 
boildt*; and the numerous and extensive 
rents manifest the inefficiency of the open¬ 
ing first made, though large, to vent the 
confined flqid, and that the destruction, ouce 
begun, proceeds ad libitum, as in almost all 
similar cases. « . 

# *• * • * • 

The construction of the boiler, 'ami the 
manner of its destruction, having been thus 
described, 1 proceed to estimate its strength 
from the data I have procured, together, and 
in comparison, with the probable pressure of 
the steam at or Rear the time of jhe explo¬ 
sion ; aud to state the facts of which 1 re¬ 
ceived information^ respecting some of •the 
circumstances of the accident, accompanied 
by such remarks sis have suggestedthem¬ 
selves to inc, in regurd to its causes and 
effects. 

The weakest part of* the boiler, to which 
the calculation must evidently be # applicd, 
was inumfestlj^thc part of the cylinder im- 
modiattdy over the legs, where the continuity 
of the sheets was interrupted by the aper-« 
tnres made in them to let the. water down 
into the legs, and promote its circulation 
throughout the vessel. One-half of «the 
strips of iron left between these apertures 
has been carried away, and thF measured 
width of those that remained is irregular; 
l*nt there is enough to show that the sinited 
breadth of all the strips d d not exceed that 
of the spaces between them, so that the 
boiler was not more r.lym half as strong over 
the legs ns elsewhere, ceferisjtaribiut. Tims, 
in every twelve inelies of the length of the * 
cylinder there were but six inches of sheet- 
iron to unite the se'rnAits separated l|y the 
legs. A further reduction of strength, in 
the connexion of these segments, was again 
made by the occurrence of seams in the* 
strips, depending on rivets, and tveakened 
by the holes punched for their insertion. 
Now, the strength of a joint of tkis kind 
will depend upon the resistance of the rivets, 
and also on that of the remaining iron of the 
plates which they unite; which resistances 
should manifestly bounce each other, to give 
the maximum of strength* to the joint. The 
plates may jie separated in three wayB:'T. 
By cutting off, or tearing acuuder the rivets, 
tearing off their heads; 2 . By splitting 
audetearing out the metai between the rivet 
holes and the edge of the sheet; 3. By'tear¬ 


ing t>ff the sheet-iron hetageen the holes, aqd 
in a line with their centres. That it may oe 
indifferent, so ftr as dimensions jtfe con¬ 
cerned, in which of these thre$ ways the 
joint may separate, there must be certain 
fixed proportions between the diameter of 
the rivet, (the head of which we will suppose 
to have alveuys such an excess of strength, 
as to make the shank of jt give way first,) 
the clear distance between the rivet holes 
and the edge of thcjilate, and the clear dis¬ 
tance between the holes themselves, the 
thickness of th-* sheet being, of course, a 
constant, clement. Let us now see whether, 
in the riveting of* the sheets of this boiler, 
(be correct proportions were observed. 1 . 
Tuo rivets arc eleven-sixteenths of ap inch 
in diumct-cgi and each has a transverse sec¬ 
tional area of 0*305 of a square inch, and, 
there being three rivets to every atrip of six 
inches wide, the &li» 1 e area of thr rivets will 
b<?l *123 square inches ; 2f**The line of metal 
left between the holes will be (6 — 2*062)-- 
3 * 0 .‘IS inches widcjwhich multiplied by ouc- 
fourtli of an inch, (the thickness of the 
sheet,) will give an avei of 0*983 of a square 
inch; 3. •The clear distance of a the lithe*' 
from the edge of the sheet is one and a 
quarter inch, which, multiplied by one- 
fourth of an inch, give-; an area 41 f 0*312 of 
a square inch, and for thr three hole-, a total 
area 0 t* 0*936 of a square inch. The three re¬ 
sistances appear thus to he .-omewhut unequal, 
that of the. rivets being the greatest, by 14 
per cent., of the strength of the met.il MRweeti * 
the holes, and 20 per cent, of that of the metal 
between th ’ holes and the edge of the sheet. 
But when it is ^collected t.h*it in the first casS 
the rivet loses part of its whole strength by 
the strain it. suffers in cooling, after being 
headed in a heated state, ami that in the 
third case the tearing out of the metal in¬ 
volves more than the mere separation of the 
area of resistance, inasmuch to permit 
this, th# metal nyist he con-idenbly bent on 
either side of the line of rupture ^through 
which the rivet makes its way out, and us 
furthermore, the friction of the lapping sur¬ 
faces j}f the plates augmeq£s tlicir opposition 
to a separation bf sliding on euclf other, it 
would seem as*if the \Jiree resistances were 
very near to a practical equality, and tjiaf - 
tV»e sixes, numbers, and jmsitions «of the 
rivet holes were about what th&y should be, 
for the required equilibrium between the 
parts of the joint. Other boilers which I 
have examined show It similar adjustment of 
|»artA in the joints,, so that the general prac¬ 
tice would seem to accord with the conclu¬ 
sions of the present calculations. An in¬ 
spection (,of the manner in which the plates 
r of the Medora't boilei* separated at the 
seams, showed that, in nftst instances, the 
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1 

meAil between the rivet holes and the ed§e 
of the shqets, gave way by tearing out, leav¬ 
ing the rm*td und intermediate metal unin¬ 
jured, and Riis consists with the preceding 
estimate which makes this element of the 
j )int the weakest of the three. Inasmuch, 
however, as they approach so nearly an equa¬ 
lity of strength, and eucli may otT.'isioimlly 
give way before the«>thcrs, it may be as well 
to take the average of tfteir resists, "es for 
an expression of the strength of the jniit, 

... , 1*125 x 8-»25 + 0-936 

and this should bo — -— — - --- “ 

•> 

1*015, or say one square iiyli of metaT for 
every 12 inches (6 inches of strip and C in. 
of spac§) in the length of*the boiler, -jVth oft 
a square inch, per running inch of the same ; 
and this is the ineasjirc o& the strength of 
that part of it over the legs. Now the ele¬ 
ments of the calculation determine the 
strain that a cylindrical vessel will bear, from 
the outward pressure of an elastic fluid, con¬ 
sists of the diameter of # thc cylinder, the 
thickness of the material composing it, and 
the modulus of the strength of that material. 

if L) be the diameter of the 9 cylindcr v 
t the thickness of the iron (both in inches,) 
V the average force in pounds that will tear 
asunder a scyvire inch of boiler, iron, and x 
the steam pressure per square inch on the 
boiler sufficient to burnt it, wc hav% the 

2 P / 


11 


equation Da- *= 2.P /, where jc 


D 


Now D -- 132 inches — P — 55,000 lbs. / — { 
of on inch. Consequently *r 208^ lbs., 
■%hich would be the pressures of the strain 
per square inch required to burst the boiler, 
if it were a continuous hollow cylinder with¬ 
out scams or joints to reduce the quantity 
and resistance of the metal composing it. 
But this is not the ease in any boiler. The 
joinings of the plates, if there were no 
holes in the® boiler, would necessarily re¬ 
duce the strength to abcfht two-tifirds of 
the entire strength of the sheets, were it 
not for the support they yield each other at 
the laps, where they are doubled upon each 
•other, hi the life om 9 a boiler # it ia seen 
above, that for every 12 inches m the length 
j>^lhc cylinder ove^cach leg, there is but 
one sauare inch of metal resisting rupture, 
instead of thr€k square incites, which there 
would bo if there were no rivet holes, or 
spaces, between the strips of iron. So the 
strength of the boiler §ver the legs is reduced 
to the one-third of it full strength in other 
plSces, where th^re arc'so seams, or perfo¬ 
rations ; consequently, we must divide the 
value of a 1 , as above obtained, by 3, to get 
the real pressiyepper square ineff, that th^ 
boiler was capable of sustaining. Then 

- 5 -- 69*41 pounds per square inch, 


the utmost strain that this boiler could have 
borne, without giving way at. this, the weakens 
place. 'Pie pressure here spdkcn of, is of 
course the effective pressure, or the excess of 
thnlof the steam over that of the atmosphere. 

Let us now proceed to estimate the pres¬ 
sure which could have been produced upon 
tne boiler of the Medont by loading the 
safety valve to the utmost with the weights 
which were attached to it, and intended so 
to be used, when occnsiqp should require the 
maximum pressure, considered by the engine 
builder to be s* \ The diameter of the 
valve^vas 15J- in hes at the bottom, with a 
mil re g|’ 1 J indies, making its top diameter 
17 inches. 'Pullovers of the Vitlvc ware of 
the second order, and two in number. The 
primary lever, operating immediately on the 
vWve, had a total lefigth of 35 inches, and 
from the fulcrum to the centre of the valve 
disk* was 12 finches, making a ratio of ^. 
TRc secondary lever, operatfhg on the end 
of the primary one, had a total length of G 7 
indies, and from the rol connecting the two, 
to th<b fulcrum of the former, the distance 
was 10 inches. There wc.ru two weights of 
cast iron, on tin; secondary lever, the largest, 
nearest to the end of it, weighing (by esti¬ 
mate) 200 pounds, a inf the smaller 56 pounds. 
When those two weights, which slides usual 
on the arm of # the lever f# wlrtch they were 
perforated to receive, were in contact, and 
'pushed out to the end #f the lever, the dist¬ 
ance of their centre of gravity from the ful¬ 
crum of the long lever, would be 57 fa 
metres; so that the ratio of this lever would 

bc?_ * amhthe ratio compounded of those 

5* 7b 1 

of the. two levers — 1 — 
fr 76 

If the area of the valve be 
its mean diameter, viz: 

> "A* L 7 -• will be found -- 201 fa 

square inchest Then the extreme pres¬ 
sure jvhich the attached weights could pro¬ 
duce upon the safety valve would be equi¬ 
valent to 256 lbs x 16*128 « dlSH^frlb. 
• or, per square inch of Vne valve =* 20 fafa. 
This is Aclusivc of what is due to the weight 
of the valve, and its irod and lever, which 
may ba estimated as follSws: for the valve 
itself, without leverage, 100 lbs.; for the 

• • 17*5 - 

short or primary lever, 20 lbs. x - (the 

I 2 \> 

leverage of its centre mf gravity) *= 28 lbs.; 

• - 35 

f3r the connecting rod, 10 lbs. xJ— =* 

• 12 5 

for tlie long or secondary lever, 
d 6 ^bs. x AA x 536 lbs., being 


x 


_ * • 
2*8 fri-128 - 

calculated, from 


28 lbs. 

i 

— 536 lbs., being in 

12*5 10 

all 692 lbs. at the scat of the valve ; and 
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this will increase the whole pressure there 
to 4820-^ff lbs., or to 23 lbs. per square 
inch of the vrflve arid boiler. t 

This appears to be the highest pressure 
which could be brought, upon the boiler,|by 
the system of weights and levers, belonging 
properly to the valve. ^ 

The strength of the boiler, in its weakest 
places, being then estimated, as above, at 
lbs. per square inch, amounted to 
just three times the extreme pressure which 
the engine builder appears to ha\e intended 
it should be called on to bear, and in pro¬ 
portioning the strength of his work A the 
duty it was to perform, he ftould sqpm to 
have been sfilficicntly prudent., How, then, 
did the boiler explode, when guarded liy a 
safety valve of suq)i ample dimensions, de¬ 
signed to give way at one third of the burst* 
ing strain ? 

That the free action of thif valve inust 
have been interfered with, would J)e a natu¬ 
ral conclusion, and is corroborated by the 
testimony of one .of the assistant engine- 

men. * •£, 

* * * * 

But the boiler may have been in fact 
weaker than it lias been estimated, from a 
deficiency of strength m the iron of which 
it was tqjule, and which has been (assumed 
.it 55,000 lbs.*pei; square iqcli. The nu¬ 
merous experiments‘that have been made 
upou the strength of this metal (of which 
those recorded in the Journal of the Frank¬ 
lin Institute , vols. xix. and xx., 2nd series, 
arc the most extensive and satisfactory that 
> the most nnplicaj 

the present ease, as they were made upon 
boiler iron,) show that its cohesive power 
its often exceeds os it falls short of that 
meuMirc, which may he tuken os a fair aver¬ 
age. If the iron of the Medora's boiler was, 
in fact, of bad quality, it may, however, 
have possessed n tenacity fgr within that 
just given; but if^ scarcely could have de¬ 
scended as low ns the onc-tUird of 55,000 
lbs., or to 18,000 or 19,000 lbs. per square 
inch, which it must have done to have yield¬ 
ed to the steam pressure of 23 lbs. per 
si|uare inch, supposing the preceding esti¬ 
mates of strength and pressure to no cor¬ 
rect. My examingtidn of the iron, os it 
appeared on the torn edges of the Sheets, 
did not impress me with an unfavourable 
opinion of its quality, although it showed 
the distinctly laminous structure which most 
sheet iron exhibits, t Its strength in the 
ruptured parts could not have been dimin¬ 
ished by over heating, for those parts were 
far under the lowest level to which it is 'in 
the least degree probable that the wafer 
crjuldt have fallen, even had it declined Jbe- 
low a safe and proper height. Moreover, 
the strips—the giving way of which caused 


th? bursting of the boiler—were so situi£ed 
that the lire cguld not have been* at all in 
contact with them had the boilermecn dry , 
os they occupied the spaces offer the legs, 
and, consequently, must have J>ecn always 
immersed either in water or steam. There 
is, however, no'cvidence that the water was 
deficient quantity at the moment of ex¬ 
plosion ; on the contrary, many witnesses 
declared that the gflugc cocks, showed a full 
sumily, and, considering the vast size of the 
boiler, the shortness of the time between 
the lighting of the fire and the occurrence of 
the explosion, it seems not likely that the 
evaporation confll have sunk the water to a 
dangerously low level, if, as is to be pup- 
posed, it was properly filled at iiVst. I 
could, indeed, diqpover no trace of injnry to 
any part of the boiler by burning of the 
metal, and my ^animation of the upper- 
iqpst tubes, and the top q£ the hack smoke 
chamber, was very careful, and if these parts 
of the boiler were overheated, they, never¬ 
theless, stood finff, and left the rupture to 
take place elsewhere. No incrustations 
likely to pnpede the transmission of the ca¬ 
loric to the water, and thus rendrt’ the iron 
liable to burn, anywhere appeared, und were 
not to he expcclcd in a perfectly new boiler. 
The degree of heat imparted t& the parts 
of the,boiler covered with water, would not, 
at all events, have exceeded the temperature 
due to the effective pressure of about 4{J 
atmospheres, or lbs. per square inch, 

which has been above estimated as sufficient 
to burst the vessel. This temperature (see 
Journal of thejFranklin Institute, vol. xvii.p 
page 291, 2nd series,) is not more than 300 
degrees of Fahrenheit, and the experiments 
recorded in the same journal (vol. xx., pages 
21 to 31, 2nd series, and curve traced iu 
plate X.,) show that the tenacity of iron is 
increase l by heat, until a temperature of at 
least 400° Fahrenheit is surpassed, when it 
begins to diminish. The boiler, theu, could 
not, in my opinion, have burst from over¬ 
heating the metal in the parts where the 
rupture actually took place —to wit, in the 
strips ..over ihe legs, eunitttig the segmeuts , 
of the cylinder .between them. In estimat¬ 
ing the strength of theA strips, I have sup- 1 
posed, from inspection and measurement 
oft those that Amain, that they contained 
one-half of the original quantity of metal in 
the sheets, which was further reduced to 
one-third of that quantity by the rivet holes. 
In this estimate there is room for mistake, 
and, possibly, I may have in this assigned 
more strength to the boiler than it in fact 
possessed. In both the quality of the iron 
and the aifiount of metal imthe strips, then, 
there may be room for considerable reduc¬ 
tions upon the preceding calculations of -the 
ability of the boiler to withstand the pres- 
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sure of the steam. Again^ although the 
metal dic^ not, on account of its greater 
strength thin that of the strips, give way 
where, if at all, it must have overheated—viz. 
in the top oithe smoke box, or in the upper 
flues—there is a possibility Chat these parts 
may have been laid dry by the falnng of the 
water, and have become so hot as to generate 
suddenly a huger body t»f vapour (i *, who 
knows, an explosive gas,) than the safety 
valve could vent with sufficient rapidity to 
save a rupture, even if that had been loaded 
to less than the strength of the boiler. fThis 
supposition is, however, in*the fuce of the 
evidence, though, unfovtunatcly, too little 
credit *is due to such testimony in cases of 
this kind. a * 

It is slated, by several witnesses, that the 
safety-valve did not blow #t all while the 
steam was getting pp, and that from the tiigu 
of making the Arc, up to the moment of the 
explosiou, not more than two or tlirtc short 
puffs proceeded from it. * Thes i would, in¬ 
dued, suffice to show that it could not have 
stuck fast in its scat from the action of some 
adhesive fdree—an instance of which kind is 
on record. But it also proves that if, after 
all, the valve was not overloaded, at least 
the enginetflan and his assistants, &c.. were 
strangely indifferent to tlic unusual alienee 
of that audible evidence of its free action, 
which always attends the starting of a steam- 
boats* • 

Although doubt must continue to rest 
upon the true and special cause of the ex¬ 
plosion of the boiler of the JUedora, and I 
am not prepared, in relation to that cause, 
to offer more thau the preceding facts and 
inferences, for the judgment of others, yet 
some general conclusions may, I submit, be 
satisfactorily derived from the circumstances 
of this catastrophe. First—the boiler was 
too large in Its diameter for the strength of , 
metal employed, looking Vo the risk of bad 
material and workmanship. The thickness 
of the sheets was a quarter of an inch—a 
thickness, by the way, almost universally 
( employed in th9 construction of cteam- 
boilers of all diameters, a§ it there were 
m some magic in thi? particular dimension, 
vTliich made it most pliontly applicable to 
all discs, dioWever varying. Referring «to 

the formula .r =- we find that iron one 

D 

quarter of an inch thick would require a 
pressure of 573 lbs. per square inch to rup¬ 
ture it in a cylinder of three feet diameter, 
(a diameter or usual occurrence in locomo¬ 
tive and other high-pressure boihrs,) if the 
modulus of ifs # strength \je 55,000 lbs. pdt 
square inch, and a deduction be made for 
the seanu, of twenty-five per cent. While 


the Medora’s boiler, of eleven feet diameter, 
and tlic ipmc thickness and strength of sheet 
iron, would have borne but 156 j- lbs. per 
square inch? with a proportional reduction 
of one ; quartcr for the joints, (saying nothing 
of the still greater subtraction of strength 
due to the apertures over the legs,) can 
there be any propriety in using the same 
thickness of plate for each of these widely 
differing diameters ? Jfot it is done under 
the influence of the apparently progcriptire 
right of the quarter inch iron to he employed 
in aft eases whatever. It is true that the 
8 uudl»diamut0r boilers are high-pressure*, 
and subjected to the greater strain, but their 
excess of strength is, at the same time, vastly 
greater thau that of the Jargc low-pressure 
boilers. The usual fliigh-pressure strain is, 
perhaps, about 100 lbs., and the low-pres¬ 
sure strain, U5 lbs. per square inch. Thu 
clccss of strength in the ftiree feet high- 
pressure boiler is, then, 473 lbs. per square 
inch, and in the eleven, feet low-pressure 
boiler^' the Medora it wouhf be but 126.f lbs. 
per square inch. It may be said, indeed, 
that the ultimate strength of the former is 
but 5*73 times its usual strain, while that of 
the latter is 6*25 times its ordinary stress; 
also, tlioi at the high temperature^ accom¬ 
panying high pressures, p giton increase in 
the temperature causes*a more rapid rise in 
•the pressure than at tMfe low temperatures of 
the lower pressures, so that there is occasion 
for more excess of streugth in the former 
thrill in the latter cases, to guard aguiusL 
accidental augmentations of temperature. 
Also, that the consequences of explosion nt 
high pressures are more disastrous than at 
those* of a lower grade, and should, there¬ 
fore, be more carefully guarded against. 
There may be some propriety in tlic two 
first of these suggestions, but not so much 
in the last, as gpn\p of the most fatal explo¬ 
sions have occurred in loy-pressure boilers ; 
and still I thlhk that low-pressure boilers, 
whose diameters arc generally from eight 
to nine feet, are usually too weak when 
made of quarter inch iron ; and this opinion 
1 is held^ fortiori in regard to the Medora, 
with her boiler of eleven feet across. Braces 
are indeed used in they: large boilers, but 
with bften only partial effect, and in the 
Medora, as has been already remarked, they 
coufil not be applied in tlic vertical, or 
radial direction, in which they would have 
done most good, on account of the positions 
gf the tubes. 

Second—a boiler of the cojpssal size of 
ttfiit of the Medora, presents a bold and 
striking aspect, and seems fitted for the 
geqpration of a vast supply of steamy and 
so, doubtless, was the boiler in que&tion, 
the fire surface and steam room pf which 
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was of unusually ample extent. But the 
same fire surface will be as effectual if dis¬ 
tributed among two or three boilers, and 
with great increase of security against^ ex¬ 
plosion. The one large boiler will, per¬ 
haps, cost less in the manufacture, aid 
occupy less room in the boat, but it will \e 
much more difficult to move, in placing and 
displacing il; and if accident happens to it, 
the supply of slearn is wholly cut off; while 
with more than £ single boiler, each of 
which cau be insulated from the other, it 
may be kept up, and the engine worked 
at a lower speed, till the injured boiler is 
repaired. • m 

Third, the design of a boiler Resembling the 
Me dor a f jr, is deficient in strength at the junc¬ 
tion of the belly iffith tjie legs which support 
it, and form the sides of the fire-place. The 
perforations of the cylinder gnust be large 
enough to prr»iit the water and steam bi*b- 
bles to pass freely up and down, in the 
necessary circulation of tlum ihrouglP the 
boiler. Small boles out the Ic«rs would 
not allow this; the circulation wmild be 
checked, less steam would be generated, 
uml the legs of the boiler become unduly 
heated for want of the cuu-luntly required 
supply of cold water, which, in a Ijpiler with 
no oksftuctitm to circulation, is constantly 
descending drtls.tl from the upper 

and cooler parts qf flu cnscI--- toward* 
which last, the htuain bubbles are simul¬ 
taneously rising to (lie team ehamher; the 
two cun cuts thus runn ig contrary to ouch, 
without mutual interfe cnee, as their very 
different specific ^ravii es maiiftain rfh cu>y 
separation In twci u then . Tims the vertical 
4m.; an ud\antage, in i xc''d to circulation, 
over lb c horizontal tiil ulai boiler; the tubes 
of the former intos firing much less with the 
passage of the two eouutir currents, and its 
fire-place being at the bottom of the boiler, 
instead of at one cnd*ofV, horizontally, • 
gravitation gives biore assUtunee to circula¬ 
tion. 'Hie. maker of the Me dura's Jioilcr 
was right, thvrelbre, in giving wide passages 
for water into the legs, but, as to do this 
necessarily wcakeiitd his boiler so much, it. 
shows a. lau It incss in its plan. I'e is not, 
indeed, easy to see.why ho departed from 
the usual mode Si buihlii:^ hoilorsvof this 
character In uclnujr the iiiv-pluccs, and so 
arranging his i!n> a as to ]vnuit mnncVous 
tics in a radial direction iilto.-.? the boiler, 
connecting the ou^r slndl with the firc- 
archcs, ns well as the fltu*.. Here no cut¬ 
ting of holes would ha\c been ictpiired,.;iud 
any degree'"of Mriugth gi\\n without ttUer- 
fercuce with circulation. The tics introduced 
into, the Medura’tt boih r, are not in the 
most effective position. A tie, or brake, in 
a cylindrical boiler, should never, if possible, 
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occupy any other position than that of a 
perpendicular* to the surface supported by 
the tie or brace. Here they*re diagonal 
to the ends and roof,, and as chords, less 
than diameters , across the cylftder. 

Some other obvious remarks suggest 
themselves, in conclusion, and are generally 
applicable to steamboats when under trial, 
on such occasions sis this ill-fated vessel was 
about to begin. # 

™ost of the persons on board the Medora , 
at the time of her explosion, were, as before 
slav'd, workmen who had been engaged in 
her construction. It was not safe to leave 
^thc boat as it teas left, in the hands of these 
men, most of tnem, probably, ^reckless 
of dangi* by character, ami fired with the 
false ambition Congenial to the occasion. 
The safety valve and mercurial gauge should 
have been constantly under the eye of the 
ftigiue builder, whose machine was being 
submitted to proof. The valve lever and 
iLs attached weights, and the means of mov¬ 
ing them, should have been so constructed, 
and surrounded by guards, as to mal^e it 
impossible that more than the extreme 
pressure designed to be put upon the valve, 
could he applied without doing violence to 
the defences of the apparatus • The boiler 
(as should all steamboat boiUrs) should 
iiavtf been provided with a small pumping 
steam engine, to keep up the water, as at 
smdi times, especially, the boat has qjjou to 
wait a good while before starting, the water 
gets low, arid the engine man and his assist¬ 
ants (viz., the crowd around him) are too 
excited, and anxioi^for a quick and favour¬ 
able commencement, of the trip, to go to 
work at the drudgery of pumping up by 
blind. Frequent trials of the state of the 
safety valve should be made, and it should 
not he left to blow of its otvn accord, at a 
safe pressure, but should be raised l»y force, 
ami thtf surplus .steam permitted to escape. 
This would prevent the valve from adhering 
to the seat, as it has been known to do, in 
consequence of the rmling of the iron, or 
the introduction glutinous or'co- 

hesive ina\nT thereto. The propriety of 
these and similar precautions, need not be 
enlarged upon. It is remarkable, and yo» a 
^lcar coiibcqueftce of tue lav** ttf mechanical 
momentum, that, in all ihesc explosions, the 
reuts made in the vessel should be so much 
greater than necessuy to vent the steam 
and water with the rapidity that one would 
suppose far more •than sufficient to reliave 
the pressure upon all other parts of the 
boiler than the part first ruptured , so much 
as to sasc them from injury. While the 
c confined fluid i^ quiescent. Sowever power¬ 
ful its effort to yscape, it does no tarm, 
except in the preparation* it is making to 
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force an^putlet, by gradually increasing its 
strain on\be metal, until an equilibrium is 
attained between the two forces of impact 
and resistawe. But tbe instant that equili¬ 
brium is passed, upon a single square inch 
of the vessel, and the imprisoned fluid be¬ 
gins to put itself in motion, it breaks its 
way out, in a hundred directions instead of 
0119, an d we see parts of the vessel, of ex¬ 
tremely unequal strength, giving waj at 
the same moment. Thusein the Meuora’s 
boiler, several pieces were blown out at the 
back, which were unquestionably far strtmgcr 
than the strips of inetal over the legs. 'Hie 
sudden escape of the steam ami water, uls», 
acting*on the sides and bottom of the boat., 
give to (lie boiler that prgjectile force which 
throws it, en masse, into the air, and inflicts 
other great injuries in itsefall. lu all con¬ 
siderable explosions, indeed, tbe boiler ^as 
been more or less displaced . 

'I’lnis is demonstrated the unsoufulness of 
the opinion that simple pressnre, steadily 
increasing, within a steam boiler, ought to 
9 of>en the scams, as being the weakest part 
of the vessel, and thus provide a safety valve, 
for the escape of the vapour. To account 
for the fact that boilers never do give way 
in this manner , the hypothesis of explosive 
gases has been paraded, with, as I l^umbly 
conceive, \ery little foundation in fact, al¬ 
though rare instances’ of that description u 
ma^havc occurred under^iarlicular circum¬ 
stances. 


AIISTUACTH OK RECENT AMERICAN PUB¬ 
LICATIONS. 

(fcu lu-ctv'il .ir.ii abridged 1‘rSlu the Franklin Journal 
f\n Ov'OibiT <ii.il &u\ember 1812.J 

IMPROVEMENTS IN THIS PROCESS OF 

hardening steel. — Perry Davis . —The 
method of" hardening steel as practised bv 
the patentee is us folldWs:— 41 Jtisteud of 
plunging the steel to he hardened into cold 
water, as is usual, it is plunged into a com¬ 
position of borax, oil, and charcoal, to 
harden it, whicV inarieoof harcjpnin^ renders 
the. metal malleable with the same degree oP 
Jiardftess that wa? obtained by the old me¬ 
thod ; so that the metal, after being har¬ 
dened m^ihiS way, can re straightened or 
bent without any danger of being broken/ 9 

Claim,— 14 What I claim as my invention, 
and which I dcsir* to secure by letters pa- 
. tent, is the mode of hardening steel 60 as to 
Tender it flexible by means of the composi¬ 
tion of oil, charcoal, and borax, as set 
forth/ 9 

* What inf^ieflice the above dAcribcd ma¬ 
ture can exerUupon the part to be hardened, 
we are at a loss to perceive, and apprehend 
, that the methlbd frequently practised of using 


oil alone, would have the same effect with 
the confound above indicated. We have 
been in the habit of hardening steel, and 
know of 11 Any devices which have been*re¬ 
sorted. to for the purpose of communicating 
toughness, but believe them all to be founded 
in error. The less rapid the cooling, the 
less will be the hardness, and, of course, the 
greater the toughness of the article operated 
upon. m 

* Improvement in propelling boats. 
Meredith Mallary,— There is to be a com- 
inoifwater-wheel, such as is used for driving 
miltsp,on eaeff side of the vessel, or boat, 
immediately .in the rear of the ordinary pad¬ 
dle wheel, and the shafts of the two sets of 
wheels arc to lie geared bother ; the water 
trliich is thrown up*by the common paddle- 
wheels is to fall into the buckets of the 
water-wheels, and is there to lend its aid in 
ftic business of propelling. • 

yiairn,—" Now what 1 claim as my in¬ 
vention is the applying, the water lifted or 
throw* up by the paddle-wheels of steam¬ 
boats, so as to produce an auxiliary pro¬ 
pidling power, in the manner described, or 
in any way analogous thereto/' 

That these auxiliary wheels will exert some 
influent* we have no doubt, bq£ \vc arc 
much mistaken if they ijp n&t prove to be¬ 
long to the class of'* consumers only, and 
that of the worst kiiftl, us they will not pay 
for what they devour. 

Improvements in the condenser and 

APPARATUS FOR SUPPLYING STIC \M IIOIL- 

kiis # Joseph Echols .—The apparatus, us 
described * for supplying boilers, consists of 
a receptacle, communicating with a cistern 
and "with the boiler, by means of pipes 
governed by a four-way cock, which alter¬ 
nately forms a connexion with the cistern, 
from which to receive the water, and then 
with the bothy t? supply it with the water 
thus received. The pipes forming these 
connexions Ire narrow and high, anil the 
oiuf leading to the boiler has mi inclination 
towards and opens into it ubovc the water 
line. Thus, when tluj communication be¬ 
tween llie boiler and receptacle is open, the 
steam from the former passes into the latter, 
and from this the water # runs down the lower 
incliftetl surface of the tube into the former. 
V*! cock being then turned, cuts off this 
communication and opens it with the re¬ 
servoir, which allows the water to run into 
the receptacle and oumlensc the steam by 
•which the water was expelled in the previous 

S iart of the operation. For • low pressure 
Engines, it is Aid that the top of the reser- 
Voir must be closed, ami u connexion formed 
"bttfween it and tlie condenser. • 

The condenser is divided into two com¬ 
partments, separated by a diaphragjn pierced 
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with small holes, and this forms a connex¬ 
ion with a cistern of cold water Uy means 
of a four-way cock and receptacle, such as 
are employed in the apparatus far supplying 
water, and operates in the same manner. 
The condenser is also connected with th\ 
cylinder of the engine, and id provided with 
an aperture and valve for the discharge of 
air find water. The water, after passing 
from the cistern into^he receptacle; escapes 
into the upper division of the condenser, and 
percolating through the perforations in the 
diaphragm, condenses the steam. Thff air 
is forced from the condenser iftto the 
tucle by the Entering water, and.in the same 
manner from the receptacle into the cistern. 

Improvement % in thr wind-mill. 
Pen 7/ Davis .—This patent is taken for if 
modification of the ordinary vertical wind¬ 
mill, with inclined sails, or vauel. The slTaft 
of the wind wllbel has its hearings in thfe 
upper part of a tower, which rests, and turns, 
on a circular railway, and on a hollow shaft 
attached to the Aaiii framing. A sol*l»shaft 
passes through the hollow shaft of the tower, 
and is made to revolve by a crown wheel on 
the shaft of the wind wheel; and from its 
lower end, motion is communicated to any 
kind of n^ichincry to be driven. The lower 
inner edge of tlfe tqgvcr is provided with cogs 
into which the teeth of a pinion, on the end 
of a vertical shaft, take for the purpose of 4 
turning it. This last mentioned shaft is 
connected with a centrifugal regulator, or 
governor, the balls of which arc operated on 
by a sliding clutch that clutches either of 
two bevel pinions on its shaft, so*that when 
the mill runs too fast the balls are thrown 
oift so far as to clutch the upper wheel*, and 
thus to turn the tower, and the wind wheel, 
from the wind ; and when it runs too slowly, 
the balls fall, and clutch the lower wheel 
which turns the wind wheql to»thc wind. 

Hydrostatic press for pressing cot¬ 
ton, &c. John Houpt .—Thfi follower of 
this press is below the bed, hence, in*the 
operation of pressing, it is forced upwards; 
and, to insure its parallelism with the bed 
during its action, there is a connecting-rod, 
jointed at each end of it, which rods extend 
upwards, and are jojpttd to the ends of two 
levers, which two levers have their fulftra in 
the cap of the press, their inner ends hciyg 
# connected together by a jointed link. * < 

The second improvement is in the employ¬ 
ing of an air-vessel with a large force-pump, 
to be used in the commencement of the ape-* 
ration of prosing, and before great force is 


required ; the fitter part of the Dressing is 
to be effected with a small pum^without the 
air-vessel. 

Claim .—“‘What I claim is, first, the man¬ 
ner of combining the follower of the press 
with its h^ul, or cap-piece, by means of two 
lever beams, and their connecting-rods, ar¬ 
ranged and operating in flic manner, and for 
the purpose, set forth; and, secondly, I 
claiffi the combining with the force-pump of 
the hydrostatic press an air-chamber, the air 
iu which shall be compressed in proportion 
to thfe force with # which the press is operat¬ 
ing, and in such maimer as that it shall, by 
its reaction, gradually diminish the quantity 
of water raised from the reservoir, and thus 
graduate ffte action preparatory to the ope¬ 
ration of a smaller or more powerful force- 
pump, as herein wiade known. 9 ’ 

^Improvement on tub stkelyard. Eli 
Willemm.—Ehc fulcrum pins, or knife edges, 
that receive the Ic^ips of the hooks, in the 
improved instrument, arc attached to rings 
that turn on the steelyard, or lever, instead 
of being attached to the steelyard itsuf. 
These rings are returned in their places 
lengthwise by means of llanches, or other 
known means. Instead of beinjj made flat, 
and having only one or two edges notched 
and graduated to receive weights, as in the 
common steelyard, this instrument is to be 
made square, and is graduated and notched 
on three sides t* receive the weights, by 
which the capacity of the apparatus is in¬ 
creased : either of the notched angles may 
be turned uppermost. 1 

Improvement in thb spring skats of 
riding saddles. Thomas Murdoch .—The 
claim in this patent is confined to the pe¬ 
culiar mode of affixing and fqrming the spiral 
spring, called by the patentee the “ jew’s- 
harp spiral spring,” and which is made out 
,of a single piece of wire; but tfte formation 
of it cotlld not vfell be understood without 
drawings, and these we deem it unnecessary 
to give. In this, as in other spring saddles, 
one end of the spring is attached to the 
pommel, an^the othei*to the web which is 
• secured to the cantle of the saddle-tree. The 
spring is easily constructed, at littlcf cos {, 
and will, no doubt, operate well. ^ 

• ® . — # 0 

{^Intending Patentees may he supplied 
gratis with Instructions , by application (post - 
paid) to Messrs. J. C& Robertson and Co, 9 
166, Fleet-street , by p>hom is kept the only 
Complete Registry of Patents Extant 
from 1617 to the present time) .• * 
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COMMANDER UKADON** T-ITE BO#T. 


Sib, —Two great difficulties in the pre 
sent excellent Life Buoy, ftmntui by 
Lieutenant Cooke, and now' used in ilie 
Navy, have for a long time occupied nly 
attention: these are, the want of method 
to prevent the rapidity of its drift, and 
means whereby a man may regain the 
ship, after he has Tieen able to get on the 
Life Buoy. Of the first of these, nume¬ 
rous proofs are afforded by the faot that 
good swimmers have of tilt strugglwl to 
the last sfhge of exhaustion before they 
could reach the buoy—although they have 
been close to it nt first, simply because it 
has continually drifted from them, 41- 
most as fast as they swam. In proof of 
the second, instances have often occurred 
of an unfortunate shipmate having of ffe- 
cess.it y been abandoned to a protracted 
and miserable death, when the weather 
has been too rough to lower a botff.* Other 
instances are given where attempts made 
to assist men on the life buoys now used 
in the navy, have piovedmost disastrous. 
It will be sufficient for the present to refer 
to the loss of a yholc boat's crew belong¬ 
ing to her Majesty’s ship Melville , bear¬ 
ing the flag of Sir John Gore, off thb 
Cape of Good Hope, in lHlkl or 1808. 

When a person falls overboard, the 
Life Buoy is “let go,” and the ship*kept 
close to it; but in a gale of wind, with 
the sea running high, this cannot he done, 
• for tin* ship, owing to her lofty spjirs, will 
drift faster than the buoy ; consequently, 
the distance between them continually in¬ 
creases, until both buoy anti man are lost 
sight of to windward. I can refer to se¬ 
veral eye-witnesses of such indescribably 
agonizing and heart-rending farewells. 

The first named of these objections is 
in a great measure obviated by the deep 
keel of my Life Buoy, the position of the 
light staff before the centre of igotion, aifll 
the effects of the wind acting against 
it. w hereby it «is ‘caused to drift nearly 
“ broadside on." * 

The second is overcome by mgiuis of 
the double* hloded oar, by which a man 
can propel himself faster than a vessel 
drifts in a gale of wind. 

I moreover think, my buoy woulfi be 
a desirable appendage to every shipf as it 
is calculated for running out a line in the 
event of her becoming stranded It*will 
also be a ready and safe means for one 
person to proceed to the rescue of others 


from drowning; for the con\ jyance of a 
emssage after or during an action; in 
short, it is a portable life apparatus cal¬ 
culated for use when boats cannot en¬ 
counter the sea, or are not immediately 
at hand, or have tyecn•rendered unfit for 
use by shot or other causes, which the 
apparatus in question is not likely to be, 
from its dimintuive size, construction in 
compartments, and places of suspension 
under the “taftrail.” The present in¬ 
dention did not originate in a mere chance 
thought, but was commenced with a'wish 
to attaiis tfic above desirable ends, and 
matured by a course of laborious and ex¬ 
pensive practical experiments. 
t I have tried many plans for propelling 
ii, more especially the principle of the 
“ Screw,” as far back as lbHlt, and the * 
“ Duck’s Foot,” at a later period, besides 
many others; but for simplicity and ef¬ 
fectiveness the “ Oar” surpasses al! for 
the present purpose. * 

I offer the inveution untrammelled by 
restrictive rights. Its expense is trifling; 
and I then fore trust that humanity may 
supersede prejudice, and that its utility 
may be further tested. 

Gevhoe Bbadon, Conj.R.N. 

Bristol, December ti, 18-12. 

P.S. I cannot help thiuking that my 
buoy would*have been beneficial in many 
of the cases of shipwreck recently detail*, d 
in the papers. I will name one only—■ 
that of the Waterloo, where, I think, a 
line might have been taken on shore, for 
instance, the deep sea lead line, by which 
others could have bceu sen'. 

Description of the Enyrabing. 

The prefixed engraving represents a 
man stated upon a moveable Life Buoy, 
in the act of rttUiuing to a ship to tee- . 
ward. It consists of a metal tube 8 feet 
long by f2 inches at its greatest diameter, 
and is tapered towards its after end so as 
to permit it to pass freely through the 
water. It is conical at each end, in 
which are “eyebolts,” for the double 
purpose of attaching a rope to tow it by, 
and to steady it when suspended at the 
stern by passing over guide rods fixed 
therein. The keel (a portion of which 
is seen) is 10 or 12 inches deep.* The 

* This method * conceive to be advisable in the 
construction of all buoys, end watermarks* 
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buoy is quite safe from filling with water, 
it being divided into conf^artments or 
cases: tHclb cases or drums are water¬ 
tight, and djftinct from each other as will 
as from tne outer cylinder, but are 
made to fit it nicely, whereby ifc is much 
strengthened and supported ou the inside 
against any external Ijlow or pressure. 
A saddle is formed in it, in whivh the 
man sits quite secure Trent sharks, *br 
from being washed off, his feet resting 
on a pinion. On each side is attached a 
frame-work or wing with stop hinges, 
secured by bolts passing into circular, 
piece's of wood, fitting the cylinder. On 
the underside of these wings arc fixed 
scmicylindricul buoy’s, which terminate in 
semiconical extremities. • These wings 
hang down w hen the buoy is suspended 
across the taffrail, but form outriggers 
when in the water, thus giving it stability. 
The light-staff is moveable on an axle, 
and so arranged that it lies parallel with 
tlie*buoy when hung up to the Aip, and 
assumes an upright position when in the 
water ; by this contrivance, there is not 
more available space occupied than by the 
buoy now used. It is fired, and let go 
in the usual way, and is propelled by a 
double-bladed oar, 8 feet long, which is 
attached to a moveable sh«le pin, suffer¬ 
ing it to have a horizontal and vertical 
motion, but securing it from loss. It may 
Who be propelled by two paddles fixed in 
a similar way at their ends. 


M11. DREDGE’S SUSPENSION-BRIDGE SYS¬ 
TEM— V ROFKSSOU MOSELEY IN REPLY 
TO MU. DREDGE. 

Sir,—*In answer to the letter of Mr. 
Dredge, published in your Magazine of 
3 lot of December, to w'hich my attention 
has this moment, bcjjn .called, I sh^ll be 
Obliged if you will do ine the # favour to 
insert the whole of 4he paragraph of my 
Pftfaee, (p. xvi.,) in which 1 have spoken 
of the^suspenwion-bridge, Together with 
the appended note.* 

* The paragraph and n#tc are as follows 
11 In treating ol rupture by elongation, I have 
bccitled to a disrussion of the theory of the aus- 
peiiftion-bridge. ’I he question, to complicated when 
ie fere nee is had tft the weight of the roadway and 
(he weights os the* suspending rods, and when the 
ftiispendlng chains a#e assumed to be m uniform 
thickne^H. bocomA comparatively ca*y whiu the 
section of the chaiA is assumed ro to vary itft di- 
niensfon*, as to bfc every wherfof the same stiength. 
A subpt*nsion-bridgA thus constructed is obviously 


I make no claim , you will perceive, to 
having first suggested or demonstrated the 
principle, that “the section of the chains 
should dimftiish from the points of sus¬ 
pension to the centre." 

•To have done so would have shown 
great ignorance of the history of practical 
science. In the Phil. Tram, for 
this principle is fully stated and discussed 
by Mr. Davis Gilbert.* A table is even 
given by him to facilitate its application; 
and again by Mr. Hodgkinson, in a paper 
refesrjjd to in fhy Preface, and published 
iu 1881. Again I find it in the Analy¬ 
tical Statics of the Hcv. l)r. Whewell, 
published in 1883. lUwas from these 
waiters, and not from Mr. Dredge’s 
bridge, that I derived my knowdedge of 
it; and I think it likely tljat it may be 
foiind recorded in theoretical works of a 
yet earlier date. 

I do, indeed, claim ^although I have 
nowhtftf in my work specifically stated 
that claim) to have been the first to de- 
velope, completely , that law of the varia¬ 
tion of the section t)f the chains, and of 
their curvature, which is consistent with 
the greatest economy of, the* material of 
the structure, under its ordinary form. 

• Whilst preceding Writers have either 
modified the conditions of the questiou, 
or, deterred by its analytical difficulties, 
have not proceeded'be)ond that point at 
which* it tyay be solved by approxima¬ 
tion, my inquiries have been pushed on 
to the .determination of formulas express-* 
ing (in comparatively simple terms) the 
equation to the curve and the section of 
the chains. When applied to such cases 
as occur most ^oiymonly in practice, the 
* la 1 ter formula shows the variation of the 
section not to be rapid or considerable. 

I trust that 1 have sufficiently cleared 
myself of the imputation of “ borrowing 
another'* ideas without acknowledge 
Client.” m 

Whenever a second edition of my 
work sjiall be called for,* 1 will take care 
to institute a fuller investigation into the 
merits of Mr. Dredge’s bridge. In the 


tlial wliiibi iK-inK of a give^ilienctli, call bo ern- 
Btrucied with the least quantity of materials; or. 
which i» of the preategt stTetiflth, having a given 
quantity of materials used In it* construction.* 

♦ That particular caac of this problem, in which 
the 'freights of the suspending-rod* are neglectii'. 
luft been treated by HodKkinaon, in the fwirili 
viludtcof the " Manchester Transaction*,' with bin 
t..i lt il ability. He has not, however, succeeded in 
effecting iu complete solution.’* • 

0 9 
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mean time, I cannot but regret the ex¬ 
pressions which have given him {>ain. 

Perhaps you will permit me to avail 
mykelf of this opportunity t<t correct an 
error into which you have been led, (p. 
.V2;J,) by an observation in my Preface. 
The principle which I have employed, in 
treating of the pressure of eaitk, is that 
of Coulomb; but the whole method by 
which I have investigated the stability 
of the revelemcnt wall sustaining that 
pressure is new to science. • 

Again, in respect to th^arch, I have 
made.no reservation whatever in favour 
of the old theory of the arch, a§ taught 
by Attw'ood, llu Won, Who well, &c.; hut 
only in favour of that^dd principle which 
neglects the consideration of the adhesive 
properties of Jhe cement, and constructs 
the arch so strongly, that it would staitd 
without mortar. My own calculations 
are fouuded os this principle. 

My theory of the arch is dilUf ft'.t, in 
every other respect than in its results, 
from that of (Vmloinb. 

lour very obedient servant, 

^ UlSNHY AJoSKI.EY. 

Wiimlswoitli, J&uuniy !), 1K13. 


wateiit.oo immiiK —high and low 

TOLLS. . 

Sir,—Thinking it may bo a matter of 
some interest to the public 16 know the 
effect of lowering the fool tolls at Water¬ 
loo Bridge, I herewith send you a •state¬ 
ment, (omitting shillings and pence,) 
taken from their toll-honk for the eight 
years preceding ther reduction from one 
penny to one halfpenny, and also for the 
subsequent year and a buildup to August 
last. Prom this it will be seen that a 
loss has been sustained, in the three l ist 
half-years, of 1,12:1/., as compared with 
the three last corresponding half-years,, 
previous to the reduction, being? IK/. per 
annum; exclusive of a probable additional 
loss of about 1 ‘20/. in these three half- 
years, as the foot tolls were amiually in¬ 
creasing at the rate of about 80/*. “per 
annum, on an average of 7 years previous 
to the reduction; and would, no doubt, 
have continued to increase at that rate,«if 
the tolls hdll not been lowered. 

I am, Sir, ike., " * 

. A Proprietor and Annuitant. 

London, J.ui.in:y, I 


AND PHOTIC FLUIDS. 

Statement of Fool Toth taken at Waterloo Fridge. 
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[It is a singular thing, certainly, and 
contrary to general experience, that in 
this instance a reduction of toll should 
not have been productive of any increase 
in the number of passengers. We do 
not see lmw the conclusion can be Re¬ 
sisted, tfl.it there is a limit to the lrt- 
fluence of cheapness, even; and that, in 
this case, that limit, must be the original 
penny. The case of the proprietors of 
this^ioble structure was hard mough as 
it stood, without the aggravation of this 
halfpenny wise and pounds foolish mea¬ 
sure.—Pd. M.TSI.l * 


ANTAGONIST’ESSENCES- -“z.V THEORY 
•OP PHOTIC! FLUIDS. 

Sir,—l am well aware that your space 
is too valuable to wasted in idle con¬ 
troversy ; but L hope that the remarks I am 
about to make on the letter your cor- 
‘ respondent, **'/+” (p. fi) may not exactly 
he considered as coming under tlf.it head. 
He says that he “ has devoted many years 
to the endeavour of tracing the connexion 
of ply>tic matter the elements;” and 
I should, therefore, not presume to dis-* 
cuss fact.% w ith hing as he is, na doubt, 
infinitely stronger on that point thaiPsf 
student like myself can prclt*n4 to 8b: but 
his letter shows that he is prosecuting his 
researches on a principle which I think 
likely to prevent histfver attaining to any 
satisfactory result, I allude'to the prin¬ 
ciple of “ antagonist essences,” which I 
had supposed entirely obsolete, hut which 
he evidqptly recognizes, as he talks of 
•“ latent cold,” jxs well as v latent heat 
ami of darkness as “ a vivid predominance 
of negative,’’ whilst lighuis "a predomi- 
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nance of positive ” photic fluids. I am 
sorry to Ire unable to reformat the present 
moment, W any of the numerous treatises 
in which tlus idea is ably combated; but 
let me ask “ Z." why he should encum¬ 
ber bis admirable theory of fluids, 

*• Knelt within each, old Nature’s chaiicteless law,’’ 

\> ith any thing b% unnecessary is this 
duplicate machinery? % It is considered 
uuphilosophical for the piopeers of science 
to suppose any cause, or combination of 
causes, with which we are not acquaint¬ 
ed, whilst those with which we are ac¬ 
quainted suffice to explain the effects* 
Now% wc are not acquainted with any 
“antagonist essences.” JlVe know that 
the presence of water produces the effect 
we call wetness ; hut 1 docnot thiuk any 
one ever considered it necessary to sujh 
pose, and 1 am sure n.» one ever dis¬ 
covered, any opposing elqpient to account 
for the opposite effect, “ dryness on 
the contrary, we consider it to arise from 
t lit* libseucq of water. Now, let %s apply 
tins knowledge which wc derive from 
what is within our reach, to vha* arc 
:.t present out of our reach, heat and 
light—and, as they are supposed to be 
similar to water in one respect, fluidity, 
we are fully authorised to infer, while 
facts <4o not contradict us, 4hat they may 
be Mtnilar to it in others. Let us sup- 
p 'st* darkness to be the absence of light, 
:md coldness of heat—are there any facts 
that can contradict such a theory ? Wc 
hear of “darkness spreading,” and this 
looseness of language Ivas probably con- 
1 1 United to the idea of darkness being a 
s ubstantive entity, not a mere negation 
Hut has no •one ever seen “dryness 
spreading ?” Has no one *ver looked on 
the pavement after a shower, and seen, 
tirst, a little speck of white stone make 
its appearance, then a larger spot, and 
then, by slow* dogreespthe spot ^increase 
and increase till they run into one another, 
and all vestige of danfy disappears ? Yet, 
iti This case we merely imagine that the 
one agent, wHtof, has retireubefore other* 
c mies, air, heat, &c , not that any second 
agent, dryness, has stepped in to drive it 
o it of the field AYtoy then should wc 
invent an antagonist principle to account 
for the effect, when heat or light retires 
before some Bther elemental agent ? 
.Surely the absence, more or less com¬ 
plete, of one singly cause will be sufficient 
t-> explain all known phenomena of ' ich 
of these duplicate effects, and if so, why 


suppose a second f And adopting “ Z.’s" 
idea of atomic vibration being the rad ; cal 
cause of all elemental changes, let us sup¬ 
pose such vibration in some imponderable 
fluid to constitute light, then quiescence 
of' the same fluid would be darkness : and 
as absolute darkness is probably not with¬ 
in our t.eope (if indeed existent at all,) 
then the small degree of vibration which 
is sufficient to affect our eyes, and which, 
therefore, wc look upon as quiescence or 
darkness, may be best suited to certain 
photi(^effects a yery low deforce of gal¬ 

vanic energy is to certain chemical effects. 
The same may be said of heat and of elec¬ 
tricity (or galvanism), and there certainly 
no reason why fliey should not ow’e 
their origin tg three distinct fluids (which 
would he the theory of “ ZJ’ if lie could 
pi^suade himself to resign his antagonist 
essences*,) hut at the same time, there is 
such an intimate connexion between them 
that I CAinot help looking upon them as 
three different effects of one and the same 
cause acti ngumlcr different circumstances. 

I will not, however, Vnter upon this sub¬ 
ject, as i^y intention was only 1 % warn 
your young readers against ^rhat i con¬ 
sider so erroneous a notion as that of 
‘•antagonist essences,” and, if possible, 
to induce your correspondent “ Z.” to 
get rid of so cumbersome and injurious 
an appcudjgc to his otherw iso clear and 
philosophic^ theories : but if you should 
deem this worthy of insertion, I may per¬ 
haps some clay give you a sketch of my* 
ideas respecting the unity of all impon¬ 
derable agents, whenever they are suffi¬ 
ciently elaborated to he worthy the atten¬ 
tion of your reader^}. * 

• I remain, Sir, your obedient servant, 

CiMilTO. 


wnmvuttni’s sKi.r-j.o.1 1 >i m; caiit, on 

• STllHKT-SWKUeiNO MACIIIXIC. 

[By tilt* Inventor.] 

The Self-loading Cart dias been lately 
brought into operation in the town of Man- 
chestijr, where it lias excited a considerable 
degree of public attention. It is the inven¬ 
tion of Mr. Whitworth, of the firm of Messrs. 
Joseph Whitworth ;md ^5o., engineers, by 
whom it has been patented, and is now in 
process of manufacture. The principle of 
the invention consists in employing the ro- 
# tar£ motion of locomotive wheels, moved by 
horse mv other power, to raise the loose soil 
from the surface of the ground, and deposit 
it in a vehicle attached. * 
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It will be evident that the self-loading 
principle is applicable to a variety of pur¬ 
poses. Its most important application, how¬ 
ever, is to the cleaning of streets and roads. 
The apparatus for this purpose consists of a 
series of brooms suspended from a light 
frame of wrought-iron, hung behind a com¬ 
mon cart, the body of which is placed as 
nedr the ground as possible, for the greater 
facility of loading. t As the cart-wheels re- 
\olve, the brooms successively, sweep the 
surface of the ground, and carry the soil up 
an inclined plane, at the top of which if. falls 
into the body of the cark * » 

The apparatus is extremely simple in con¬ 
struction, and will have no tendency to get 
out of order, nor,will it be liable to material 
injury from accident.* The draught is not 
severe on the horse. Throughout the pro¬ 
cess of filling, a larger amotmt of forte is 
not required ‘than would be ir* ccssary < to 
draw the full cart an equal distance. 

The success of Jhe operation is no ids re¬ 
markable than'its novelty. Proceeding at a 
moderate speed through the public streets, 
the cart leaves behind it a well-swept track, 
which forms a striking contrast with the ad¬ 
jacent ground, I'hongh of the full si/e of a 
commqn cart, it has repeatedly filed itself, 
in the space Vof s«x minutes, from the prin¬ 
cipal thoroughfares -of the town before men¬ 
tioned. This fact, While it proves the effi¬ 
ciency of the new apparatus, proves also the 
necessity for a change, in the present system 
of street-cleaning. * 

'Hie state of the streets in cur large towns, 
and particularly in the metropolis, il must 
,bo admitted, is far from satisfactory.. It is 
productive of serious hindrance to •traffic, 
and a vast amount of public inconvenience. 
The evil does not arise from the want of a 
liberal expenditure op the part of the loud 
authorities. In the towpshjp of Manchester, 
the annual outlay tor scavenging is upwards* 
of .'t,000/. This amount is‘expended in the 
township alone. In the remaining districts 
of the town the expense is considerable. 
Other towns are .burdened in an equal, or 
still greater proportion. Yet, notwithstaud* 
ing the amount of outlay, the effective work 
done is barely oqc-sixth part of what would 
be necessary to keep the public afreets in 
proper order. In the district before referred 
to, they were a short time ago distributed 
into the following classes, according to the 
frequency of cleaning themclass A, mice 
a week 5 B, once a fortnight; C, onqe a 
m nth. k may he safely asserted, that all 
these streets should be swept, at least, six 
times oftener. The main thoroughfares, as 
well ns the back streets and confined qouhs, * 
crowded with the poorer part of the popula¬ 
tion, absolutely require cleaning out daily. 


But the expense already incurred effectually 
prevents a more frequent repetition of the 
process. The expensiveness of,'.ue present 
system, in fact, renders it altogether ineffi¬ 
cient ; nor is there any chance' of material 
improvement in this important department 
of public police, unaccompanied by a corre¬ 
sponding reduction in {he rate of expendi¬ 
ture. r 

Before proceed jpg to show in how re¬ 
markable a degree the self-loading cart is 
adapted to promote both these objects, it 
may be proper to notice an objection which 
has been urged vogaiust it, as calculated to 
deprive of the means of livelihood the nu¬ 
merous class of persons now emplpycd in 
scavenging. The sequel will furnish an an¬ 
swer to this objection, which probably every 
reader will consider satisfactory. It will 
show that the interest of all classes is eon- 
dhrncd in a change of system. With a view, 
however, to meet the prejudice which might 
otherwise prevent certain parties from giving 
the subject a fair consideration, it may ho 
premised that, among all the cases wherein 
existing Interests have been affected by the 
introduction of machinery, there is not one 
in which the objection could carry so little 
force. The occupation of a scavenger is 
proverbially the lowest in the social scale, 
andMs universally regarded with a sentiment 
of compassion for those who have the mis¬ 
fortune to holdjt. It id often the compul¬ 
sory lot of paupers; and there is sometimes 
extreme hardship in the public exposure. 
When held by independent labourers, it caii- 
not fail to induce a sense of degradation^ 
akin to that which attends the receipt of 
public alms, and constitutes the essential 
hardship of parish relief. They have the 
toil and the wages of lubour, without its re¬ 
ward. Nor is their present tenure of service 
secure. In bad times they piust compete 
with paupers; both classes are sacrificed lo 
the interests of the parish. In better times, 
both classes have the same opportunity, as 
they have a similar motive, to change, and 
thereby improve {jiqir condition. It ought, 
therefore,' - to he regarded as a circumstance 
in favour of the new system, that it will tend 
to restrict such an application of Kumar la¬ 
bour. Nor o<Lght it to be rfiv^rloohed, that 
the ultimate effect, in all probability, will 
be, to provide a superior kind of employ¬ 
ment for an equal number of men, when the 
benefit arising from*the use of the patent 
apparatus lias secured its general adoption, 
not only in towns, but upon all roads 
throughout the country. 0 
The process of street-cleaning consists of 
three parts, vp., sweeping, loading, and 
carrying. Unde^ the present system, these 
nrc entirely distinct operations. Each of 
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thfcn constitutes a protracted and expensive 
process; and the two former absorb a large 
amount of human labour, tty the aid of the 
self-loadiiu^ cart, one horse is cuabled to 
perform all the three processes, which are 
not only earned on simultaneously, but, as 
it were, blended in one operation; whilst 
each is so far simplified, as to lender the 
combination less gomplex and protracted 
than the single process iff either swe ning or 
loading by the present mpde. ^ 

By the present mode of tyreeping, the dirt 
is first moved from the centre to the sides of 
the strict, and there collected into heaji# for 
convenience in loading. Anammense amount 
of time and labour is thus consumed; the 
mass of dirt being moved over a wide exteue 
of surface, and the operation q { cleaning 
continually retarded ‘ by flic accumulation. 
It is calculated that each jpnrtide, on the 
average, moves through twenty feet of space 
before the operation of loading commends, 
and that the preparatory sweeping for each 
load consumes the greater part of a (lay's 
labour. 

Jlcrc the advantage of the patent appara¬ 
tus is self-evident. It entirely Supersedes 
the whole process just referred to. The dirt, 
instead of being swept from one part of the 
street to another, is swept at once into the 
cart, and the street is cleared effectually. 
The operation of sweeping, in fact, nferges 
into that of loading, and both are performed 
without the intervention o£ human labour. 
When going at the rate of only 2 miles per 
hour, with brooms 3 feet wide, the patent 
.apparatus will clean nearly CO superficial 
square yards per minute. This is about the 
average rate of work done W 3(> men. 
Supposing the apparatus to work 5 hours 
per day, it would clean* 18,000 jarils, equal 
to the performance of 18 men.* 

While the apparatus is thus calculated to 
abridge human labour, it will have the effect 
also of reducing the number of carts and 
horses now required to perforin a giveu quan¬ 
tity of work. The time at present occupied 
in loading and carrying is considerable, in 
consequence of tliosi^ouemtions beiqg per¬ 
formed under very unfnvouralfle circum¬ 
stances. That of loading must lie suspended 
Milling the progress of the cart from one sta¬ 
tion ttf another, and, consequently, is per¬ 
petually interrupted. Horse and men are 
stopped and started, alternately, at short in¬ 
tervals, whereby a continual waste is occa¬ 
sioned, both of time fnd force. The opera- 

• In the townShlp of M nnrhester, 22,0(10,000\ aids 
were swept during the year 1841. CO sweepers and 
2<i carters were employed, of whom. 4ay G7 were 
constantly occupied in sweeping or loading. Hi A 
would give 1,000/krds per man per day. The la¬ 
bour of paupers is found nof to be so effective. 


tion of the self-loading.eart, on the contrary, 
is uniform and uninterru pted. H ence, though 
taking lygs in width, it will go over double 
the extent of surface included in the pro¬ 
gress made by the present cart during 4he 
same time. Moreover, the diminished time 
occupied in loading is made available also for 
the purpose of carrying. By the present mode, 
the cart must stand idle while being filled; 
whereas the patent cart not only comlitncs 
the operations of sweeping and loading, but 
performs both in the act of moving forward 
to the place of deposit. Nor is this all; it 
also Economizes the time now spent in cart- 
inga^ayand Atqning empty. Under the 
present system, owing to the grfcat wylth of 
surface from which the sweepings arc col¬ 
lected, the cart cannot (ravel for without 
toing filled, and hence the time is princi¬ 
pally occupied in carrying merely. Probably 
twn*-thirds ofEhc whole time of carts, horses, 
aid driver? arc thus consulted, even where 
the jilaoes of deposit are adjacent. But the 
[intent cart, taking less ip width, (as before 
ubser^j,) will proceed proportionally fur¬ 
ther before it is full. If the street be twenty 
yirds wide, (the brooms being one yard,) it 
must go ten times further, and would reach 
a distant point by the time it was completely 
filled, llyncc, it may be practicableJto make 
such provision (or deposit, witifin or near 1 lie 
district, as wdl save all the time now con¬ 
sumed in carrying. Ar very moderate num¬ 
ber of depots would suffice for this purpose. 
If the streets were kept clean by frequent 
sweeping in dry weather, the yards might lie 
advantageously placed more thau a mile 
apart, and the cart, passing from one to an¬ 
other., would continually carry on its three¬ 
fold operation. If the requisite number of 
depots could not he provided within or near 
the district, the apparatus might still he 
kept in continual aqtion, by being trans¬ 
ferred from imp, curt to another. It forinB 
of itself a distinct and cpinplete machine; 
and nothing Aiore would he necessary for 
the above purpose, than to detach it from 
the full cart and apply it to an empty one. 

Under any circumstances, it will have the 
1 effect of reducing the number of carts and 
horses now required for a give.n effect, be¬ 
sides doing all the worl^ in sweeping and 
loading. It might be supposed, from the 
extra duty throwu on the horse, that an in¬ 
crease of horse-power would lie necessary ; 
but it is to be remembered that, under the 
present system, the her.se works at a great 
disadvantage: his* force is spent in alter¬ 
nately starting and stopping, standing idle, 
an*tt drawing the empty cart. Supposing 
such provision njade for deposit as would 
lteep all the carts constantly occupied in 
sweeping, two horses might lie allowed to 
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each, by way of relay -for one another; but 
this would scarcely be necessary under other 
circumstances: <. 

The amount of human labour necessary to 
give full effect to the patent apparatus is ex¬ 
tremely limited. A driver will, of course, 
be required for each cart; also, a man V) 
attend each yard; and a third to keep open 
the grids, s«nd clear the gutters, by sweeping 
thefi* contents within the range of the cart 
brooms. For the hitter purpose, one man 
to each apparatus would be sufficient. 

Besides the direct economy of manual la¬ 
bour and horse-power, the use of the'self¬ 
loading cart will be attq^fccf'with other* ad¬ 
vantages, not unworthy of notice.. Owing 
to the complication of the present system, it 
is unwieldy in tlut management. The dif¬ 
ferent processes, though distinct, are mtf- 
tunlly dependent, and must be adjusted to 
each other. The number of Creepers must 
be in a ccrtairf 1 proportion to the number 
and return of the carts, that the operation of 
loading may follow immediately on that of 
sweeping. It is'trnc that this object/ 4 .rarely 
accomplished ; but the mere attempt, which 
is compulsory l>y line, involves a superfluous 
outlay, anil tends to perplex the whole ma¬ 
nagement. 'fhe improved system will be 
cntirelyjice from this cause of eauharrass- 
ment, each dart acting independently, and 
having in connexion with itself all the neces¬ 
sary accessories. ‘ * 

Again, under the present system, it is 
highly inconvenient to dean locally, accord¬ 
ing to the actual stute of the surface. 4 In 
order to clean a part of the street, it, is ne¬ 
cessary to sweep the whole, though a con¬ 
siderable portion of the surface may not re¬ 
quire the operation. It is towards the‘centre 
that the dirt chiefly accumulates, while the 
sides remain comparatively clear, until, by 
the perverse operation/rf the present method, 
the sweepings are collected there, to the great t 
annoyance of passengers. The self-loading 
cart, by passing occasionally through the 
street, over the more central parts, wiK tend 
to preserve it in an uniform state through¬ 
out. 

The mutual obstruction created to sea-* 
venging operations and public traffic is the 
source of much inconvenience under the pre¬ 
sent system. Tins is so great, thaf in the 
metropolis it is necessary to clean the qiain 
* streets during the night. In this respect, 
the patent cart possesses an important ad¬ 
vantage. It will pass through the most 
crowded thoroughfares without meeting or 
causing obstruction, doing its work as per¬ 
fectly as if the street were empty. The im¬ 
portance of this circumstance is greater than 
would at first sight appear. In the principal 
thoroughfares, a vast quantity of manure is 


continually deposited; and, if it could *be 
token up immediately, not only would the 
main streets be kept dear, to thirgreat be¬ 
nefit of traffic, but the untrodden manure 
would become valuable for agricultural pur¬ 
poses. By a little attention in sorting and 
mixing with ashes, the sweepings now taken 
from the ‘streets ore rendered saleable for 
manure. But, of ther matter deposited, 
which constitutes the essential part of street 
mayurc, one* half is removed by a numerous 
class of persons- who now make it a trade, 
and the other half is much trodden and de¬ 
preciated before it can be collected. The 
diligence with which these adventurers pur¬ 
sue tlie traffic, and the eagerness with which 
they rescue the newly-fallen product,'is suf¬ 
ficient evidence J>oth of its intrinsic and 
ephemeral value. The self-loading cart will 
accomplish completely what they can do 
otyly partially; and it will not be the least 
among the advantages resulting from its in¬ 
troduction, that it will rid the public streets 
of a class of persons in constant collision 
with the police, and whom their occupation 
seems to have a necessary tendency to demo¬ 
ralize. It is, then, in the most crowded 
thoroughfares that the patent cart will act 
with the greatest advantage—where it may 
be kept constantly plying to collect manure. 
For the same purpose it may be passed once, 
or oftener, in the day, through every street, 
following the track of the .manure happening 
to lie there. By this method, the ♦..•hole 
surface of each street would be cleaned pe¬ 
riodically. 

The diminished rate of expenditure, com¬ 
bined with the increased value of the matter 
collected, tfill secure the efficient operation 
of the new system, and render the constant 
preservation of cleanliness an object as easy 
of attainment as it is lull of importance to 
the health and comfort of all classes. What 
greater pnblio nuisance can eikt than that 
created a by a mns& of filth lying exposed in 
the public thoroughfares ? By accumulating 
there, it becomes universally diffused. It is 
propagated by every passenger, and carried 
into the inferior of every dwelling, produc-„ 
ing innumerable annoyances, from which it 
is impossibb to escapdf The air itself be¬ 
comes impregnated with noxious effluvia, 
whereby the Whole neighhoflrheod Is ren¬ 
dered unwholesome. This is more particu¬ 
larly the case in confined situations, and in 
cellars and apartments on the basement 
story, which draw their supply of air from 
the surface of the sfreet. * 

Were the evil subdued in its first origin, 
the remedy would be more easily applied, 
,and the Injurious consequgpces altogether 
prevented. If the streets were kept in pro¬ 
per order, the rainy as it fell, would have a 
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tendency to cleanse them; whereas it has 
now the frequent effect of rendering them 
impasaablejMvhile the matter to be removed 
is increased Three-fold in quantity. In the 
opposite stat% of dry weather, the clouds of 
dust which arise are among the greatest nn- 
myances to which passengers, or persons re-- 
sident in adjacent dwellings, cun be subjected. 
'J'lic happy inventioa of the watering-cart, 
which lias contributed s? essentially > the 
nnnlbrt and refreshment of populous towvs, 
has its operation and effect impaired by the 
same cause.* 

The CA’il is one which affects all classes, 
hut more especially the poorA*. In the con¬ 
fined streets, where they* chiefly reside, the* 
accumulation of filth becomes an aggravated 
physical evil, and the direct sourcePuf moral 
injury. The higher ranks of lifts are beyond 
tbc reach of tlus peculiar in^uencc, but on 
the lower it operates with most baneful ek 
feet. It not only discourages habits of 
cleanliness, but renders tbeir forma tifin im¬ 
practicable. Health and nfbrals alike suffer 
in couse(|Uencc. Some of these streets are 
rarely cleaned at all, although, fiym their 
eliTscncss and the habits of the residents, 
they need it oftener than any others. 'Hie 
bouses having no direct communication with 
the common sewer, the street is made the 
general receptucle for refuse. That the fre¬ 
quent cleausing of sueli streets is uulispeus- 
ahiy necessary to the public health, is clearly 
shown* in the Report of 4)r. Soutliwood 
Smith, on the Causes of Fevers in certain 
parts of the Metropolis. The patent cart, 
passing daily through these neglected places, 
will perform a most essential public service, 
and may le.su! to a moral reformation in the 
habits of the people. 

There is another view "of the*subject, de¬ 
serving of particular attention, which has not 
yet been alluded to, viz., the tendency of 
cleanliness t<F promote the durability of 
streets, qml, consequently, ^to diminish the 
expense of repairs. This is so great, that 
even under the present system it would lie 
decidedly economical to dean them oftener. 

> When dirt is allowed As collect o§ th» sur¬ 
face, the water is prevented from running 
offhand soaks down to^lie foundation,which, 
becoming soft, yields to the first pressure. 
The suffice* of "the street is* thus renderetV 
uneven, and the injury, though slight at 
first, is continually augmented. Carriage 
and wagon wheels r^olve in the hollow 
places with the violence of concussion. The 

* The watering*cart was patented l>y the Inven¬ 
tor, to whom it proved extremely valuable, chielly 
through Its introduction into London. Wie method 
previously artontccFwas, to form jin artificial reser¬ 
voir at the aide of flic street, and throw the water 
from scoops across the surface? 


soil underneath rises between the stones to 
the surface, causing a new settlement, and 
forming the principal part of llie substance 
to he carted away. This shows how ex¬ 
tremely false* a policy it is to allow the dirt 
to collect in the first instance. In the end, 
a double quantity is produced, and must be 
removed, while the structure of the street, 
which otherwise might have lasted uninjured, 
is completely broken down. Satisfactory 
evidence in confirmatiois of this statement, 
is furnished Jiy the tables of scavenging, pub¬ 
lished in the Reports of the Manchester 
Folic? Commissioners. In the year 1840, 
l(>,0ftlkl)00 superficial sq. yards ^cre swept, 
and 37,0Q0 loads of dirt removed. In tho fol¬ 
lowing year, the surface swept was 22,000,000 
square yards, and only 30,000 loads were 
Isreen. • The extent oT sweeping was greater 
by 0,000,000 yards, while the number of 
loads was less* by 7,000. The extra loads 
refiioved inathc former year, fhust have con¬ 
sisted principally of water and sub-soil, of 
which the quantity, in the following year, 
was diminished by more frequent cleaning. 

'I’he expense now incurred in repairing 
streets, is considerably greater than in clean¬ 
ing ; and the economy which the improved 
system is calculated to effect under the former 
head, is n* less remarkable than u%ler the 
latter. But a still, greater advantage, even 
in point of economy, will arise, from the. im¬ 
proved condition of streets, as affecting the 
draught of burses, and wear aud tear of 
vehicles of all kinds. This is now so great, 
front the want of cleanliness and the had 
state. Qf repair, that the extra tax on horse 
power alone* if converted into money, would 
more than defray all expenses incurred iig 
relation to both objects. 

The. subject bus hitherto been considered 
only with reference to the streets of populous 
towns ; hut its application may he. extended 
,to all public highways throughout the coun¬ 
try. What has just been Muted, respecting 
the extra draught of horses and cost of re¬ 
pairs, Applies more particularly to commoit 
roads. In the work of the late Lord Congleton 
(Sir Henry Parnell) on Roads, various itate- 
hients arg made hearing directly on these 
points : Among others the following— 

Culling tlia draught on a broken stone 
road in a dry and clean state .... 5 

T^at on the same road covered with 


dust, is. H 

Ditto wet and muddy ) 0 


In the same treatise,ffjord Congleton oh. 
serves, “ A road should be scruped from 
time to time, so as never to have half an 
inert of mud npdh it. This is particularly 
necessary to be attended to, when the mate¬ 
rials arc weak, for, if the surface is not fcopt 
clean, so as to admit of its becoming dry in 
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the interval*) between showers of rain, it will 
be rapidly wom away,’’ Ac., Sec. 

The expe-iwe incurred throughout England 
during the year 1834, under the various 
Turnpike Trusts, as stated in- the returns 
ordered by the House of Commons, amounted 
to 1,725,000. Of this enormous sum, the 
principal part was expended in cleaning and 
repairs. The proportions are not given. The 
practice has been, to employ men occasion¬ 
ally to clean the royds by scraping the mud 
to the Bides; but, owing to the. expense of 
the operation, it is very rarely repeated. The 
same cause has also prevented the removal of 
the scrapings, which, whild they reader a 
considerable ]tortion of the road useless, serve 
to prevent the water from getting away. 

An invention called the lload Machine has 
been lately patented, uud is alrendy intio- 
duecd on many roads in various parts of the 
kingdom. It enables one Aian to do the 
work of several; but the scrapings arc left 
at the side, as before. 

The self-loading cart is equally adapted for 
cleaning roads", and sweeping pave.£ ^streets. 
In the former application, it possesses all the 
advantages already pointed out in reference 
to the latter. The soil taken up may be de¬ 
posited, cither at stations along the road 
convenient for that purpose, or in the ad¬ 
joining fields by preconcerted arrangement 
with the owners. There can be no doubt 
that the debris of most roads, especially 
where, there is much traffic, would, if fre¬ 
quently collected, be useful us manure.; or 
might he made, so, by keeping and mixing 
with prepared matter. # 

The pateut apparatus, by .Sweeping the 
road in the direction of its length, will have 
a tendency to repair, as well as to clean it. 
This is an advantage peculiar to the new 
method. W hen the scraper is drawn across 
the road it hears eqpally on the low parts 
anil the high, which hitler, {jprm ridges, run¬ 
ning lengthwise plong the. road. It const’.-' 
quently lias little, or no tendency to reduce 
the inequalities of the surface. Rut when 
the broad broom is made to act along the 
ridges, it bears not on the highest parts, and 
thereby tends to restore the surface. * 

The. general condition of turnpike roads, 
and the necessity for their improved ma¬ 
nagement, is thus referred to the Report of 
the Committee of tbe House of Commons, in 
1819, on the public highways: — 

“ The importance of land carriage to the. 
prosperity of a cquwtry need not be dwelt 
npon. Next to the general influence of the 
seasons upon which the. regular supply of 
our wants, and a great ]froportion of * our 
comforts so much dcpeni^, there is, perhaps, 
no iircumstnnce more interesting to mgn,in 
a civilised state, than the perfection of the 


means of interior communication. It is a 
matter therefore to be wondered at, that so 
great a source of national improvement has 
hitherto been so much neglected. Instead 
of the roads of the kingdom being made a 
great national concern, a number of local 
trusts are created, under the authority of 
which large sums of money are collerted 
from the public, and expended without ade¬ 
quate responsibility or control. Hence 
ar^es a number of abuses for which no re¬ 
medy is providii-d ; and the resources of the 
country, instead of being devoted to useful 
purposes, are too oltcn iuiprovidently wasted. 

“ Your comiViittee are perfectly convinced, 
„that leaving matter* in tiieir present state, is 
in the highest degree impolitic. They are of 
opinion, ‘-that a parliamentary commission 
ought to bo appointed, to whom every trust 
should be obliged annually to transmit a 
t statement of its accounts, to be audited anil 
checked. Under the direction of such an 
institution, the necessary experiments might 
he tried, for ascertaining t.l»e best mode, of 
forming roads, and the best menus of keep¬ 
ing them.in repair: the proper construction 
of carriages ami wheels, and the system "of 
legislative provisions, the best calculated for 
the preservation ami improvem ent of roads. 
All these are points which cannot be. brought 
to tye state of perfection of which they are ca¬ 
pable, without some attention on the part of 
the legislature, nor by. committees of the 
House, occasionally appointed, however zea¬ 
lous in the cause. Such great objects,which 
would add millions to the national income, 
and would increase the comfort of every in - 
dividual in the kingdom, can only he success¬ 
fully carried through by a great and perma¬ 
nent institution, whose whole attention shall 
be directed "to that particular object; and 
who would take a just pride in accomplish¬ 
ing some of the greatest benefits that con11 
be conferred on their country.**’ 

Sinoc the report was made from phicli the 
above extract is taken, the progress of rail¬ 
ways has materially altered the heuriugs of 
the subject, but without detracting from the 
force* of gie remark*). c*- still applicable to 
common roads. The immense advantages 
to be derigpd from rrfdrouds cannot be fully 
developed without the aid of a subordinate 
system of inttSr-coiumumcHfcioirr cdiinecting 
their main lines with every district and mi¬ 
nute section of the country, and thus render¬ 
ing the organization complete. 

Taking into consideration the public na¬ 
ture surd great importance of the, objects'pro- 
posed by the introduction o£the self-loading 
cart, as well as the almost unlimited extent 
. to whiclt it may be usefully employed, the 
1 patentees are inclined to /egard the forma¬ 
tion of a general.company of shareholders. 
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as the most advisable course to adopt for 
carrying it into operation. They think that, 
by the pattfct right being lodged with a pub* 
lie company! various facilities would be af¬ 
forded for working it advantageously to all 
parties concerned. They are fully aware, 
that some opposition is to be expected from 
interested and prejudiced persons, which 
they deprecate as tulculated to retard the 
introduction of a great public benefit. The 
civic' authorities of populous towns, ita is 
hoped, will afford their rouutenuncc to an 
improvement so well calculated to promote 
the health and comfort of the people. Point¬ 
ed ullnsion has already been*made, both by 
the Metropolitan and Provincial Press, to a 
the novel performance of the patent cart,— 
and more particularly, to theancienWgrievance 
against which it is directed. More favour¬ 
able auspices could not be desired for its in¬ 
troduction, than are afforded by the writers 
who have so ably exposed the inveterate evil 
universally prevalent throughout the* coun¬ 
try. When the facilities •for improvement 
afForded hy the self-loading cart are gene¬ 
rally kuown, the public voice w^l loudly 
demand a change of system. 


ENGLAND THE METROPOLIS OP INVENTION. 

England, beyond all other nations, is rich 
in machinery and inventions. Whatever is, 
or is*thought to be, of value amongst the 
devices of ingenuity or the results of scien¬ 
tific investigation, either originates here, or 
is soon made onrs. We may .search in vain 
for a richer spring of improvement than that 
which exists at home; and, to* whatever, 
cause it may be ascribed, the foreign dis¬ 
coverer or inventor, if he attribute any value 
to his achievements, rarely thinks his fame 
or his profit duly secured, if they be not 
published in ftnglish periodicals, or protected 
by an English patent; and ff perchance any¬ 
thing singular or effective has been left in 
obscurity, by the love of fame or profit, the 
curiosity of our countless travellers brings it 
•into day. Here tlfenf»w«s are piqued in the 
chief centre of observation; the accumulated 
juices of ages are af work under our eyes; 
ingenuity and research can add nothing to 
them whiclP we*may not instSntly remark. • 
****** 

We are not to suppose invention has done 
all its work. We kiy>w not, indeed, what 
its next achievement will be; to know that, 
woilld be the next thing to accomplishing it. 
But let us askwhat reason have we to sup¬ 
pose that invention is now exhausted, which 
did not exist gixljr or seventy yftirs ago 
That which was Ahen thought impossible, is 
now done in the common course of daily 


business. The twelve million pounds worth 
of cotton-wool we now tak>* annually of 
America, svas as tar from all j cadent pro¬ 
bability fifty years ago, as ten times that 
amount is for a period of twenty years* to 
come; and it is a consumption caused en- 
titely by improvements in machinery, which 
have brought down the price and usagr of 
cotton fabrics, from the. meuns and fashion 
of the. wealthy few, to those of the poor and 
toiling many. Nor hnv£ no. an art or ma¬ 
nufacture of any importance., which remains 
as it was in the lntter half of the last, or 
even fit the beginning of the present century. 
And’sg: this dlljr, under our own eyes, arc 
arising, not merely inventions, bflt nevj arts, 
of the extent of whose future consequences 
we can only say, but we jnay say with ccr- 
tffinty, that they must be exceedingly great. 
****** 

We have not long recovered from the sur¬ 
prize winch seized us, whom the skill and 
perseverance of our engineers and mechanists 
first brought about the gpeent splendid re¬ 
sults qffthis kind. To bring tlic continent 
of America within a certain twelve days’ sail 
from our shores, to make Liverpool but a 
ten hours’ easy ride from London, to deliver 
letters in T<ondon liefore the end of the 
twenty-fourth hour after they wer^ posted 
in Dublin, to rpacb Bombay in thirty days 
from Falmouth, and by modes of travelling 
%’hicli women and children may ordinarily 
use—these were the airy visions or broaii 
jokes of times but just gone by, but arc now 
onr* daily and unthoughl-of conveniences. 
All thp lower modes of travelling have also 
partaken of*the spirit of improvement; our 
sailing vessels emulate our steamers in des¬ 
patch ‘and punctuality, and our turnpilill 
roads and coaches, long before they were 
hopelessly defeated as main trnnks by the 
railroads, had received every improvement 
which science foiled suggest, or impatient 
rapidity demand. It is impossible that the 
effects of these better modes of transit should 
be confined to the principal lines on which 
they immediately operate; if the rivalry of 
steam compels New York “ liners” to “ put 
•the best leg foremost,” the style in which 
they do lit will soon be found to prevail on 
the voyages to Australia gnd New Zealand ; 
and noV that twenty or twenty-five miles an 
hour is ordinary work in England, the colo¬ 
nist, if he know it, is likely to be less con¬ 
tent with almost unpassable tracks, than 
when the distance from* Portsmouth to Lon¬ 
don was a three dftys’ journey for royalty. 

Here too, as in inanufacturcs.lhc sprit of 
indention is still*at work: it is not content 
with bridging the Atlantic, anil running 
.?,MQp miles at a^tpell, in spite of formulae 
and Dr. Lardncr. There are at this hour 



28 


TURNING COAL ORNAMENTS* 


inventions in existence, which rigid demon¬ 
stration seems to say will bring steam- 
voyages of 1,000 or 5,000 miles t& much, at 
least, witin our power as are the present per¬ 
formances and at a cost proportionately re¬ 
duced. We say nothing of still more start¬ 
ling announcements, even that, before loilg, 
Calcutta will be, as to time, as near to Lon- 
doy as Ediuburgli was less than a century 
ago! and yet the talent uud standing of the 
parlies who say thc^hope to accomplish this, 
may go for something against tile inherent, 
or rather the present, improbability o^sueh 
a consummation. We mention not Jlicsc 
matters to •draw present faith to thdhi, but 
to shcTw, that after all which has beeu done, 
men’s brains are busy about inodes of loco¬ 
motion ; and exot!)>t wg can bring ourselves 
to believe that nature’s secrets are all ex¬ 
torted, and her treasures all ransacked' we 
must conclude, that (his untiring scrutiny 
will bring out something, prob&bly mucin, 
that even in this flying age we have not yet 
known. # • 

We are already feeling the influence of 
more frequent intercourse with Canada and 
the United States; we are beginning to feel 
that of our improved transit to India. Scenes 
which a few years ago seemed to belong to a 
Kind iiflbiry-lfiml,beyond the rangfi of every- 
diy imagination, arc. now almost the staple 
of our familiar and daily talk; and under ^ 
takings which seemed beyond the bounds of 
prudent euterprize and ordinary means, have 
heeorne matters of common business anti yog- 
(ro! Application. Much less ado is now nt'ulc 
of a voyage to America, than formerly T)f one 
to Ireland ; aud to go to India is an affair as 
bale formidable as, since the peace of,Paris, 
if was to travel to the south of France. A 
Ih’iigal Zemindar comes to England from 
curiosity, uml fouling, after a while, he lias 
to attend to some afTaits at home, he sets olf 
in November, leaving wiJrd hit bis hotel ill 1 
Loudon he shall b<? back nguiiwin May. Now, 
let us remember, that, ail the world over, 
the main rule of human action is nciglwour - 
measure; let us take into account that the 
measure, moral and intellectual, of that# 
neighbour will be ofteucst and moftt nearly 
conformed to, whose wealth and power add 
most force to hisVxample, aud the impress 
of whose doings is most frequently repeated; 
let us be thankful, that in 1 lis wisdom tiud 
goodness, Providence has given the greatest 
amount of these inferior aud adventitious 
influences, along with, aud evidently for the 
help of, that example which, with all its 
faults, is at*present the bc*t the world tan 
aifonl; and let us conclude from all, that *he 
more, perfect and rapid ire our means if 
conveyance, the lighter and more economical 
of fuel our marine-engines, the safer and 


more sea-defying our steam-boats, the more 
frequent will *bc our intercourse^with those 
portions of the human race whiuft are behind 
us in knowledge and civilization, the more 
influential for good will be thef fame of our 
strength and standing, the more impressive 
will he oCir example in manners, in morals, 
and in righteousness, ami the more extended 
ami successful wilLbc our direct attempts to 
establish the dominion ot truth and peaue.—* 
From an. ex cellent article on Machinery and 
Engineering for the Colonies , in Fisher's 
Colonial Magazine for January . 


HYDRAULIC PRESS-WORK—SINGULAR 
# PHENOMENA. 

Sir,—Being lately at a manufactory in the 
country, I was,/,o my surprise, informed by 
the workmeu, that one day having worked 
the hydraulic press upon the premises to 
nearly its estimated pressure, two hours after 
they had ceased pimping, the cistern of the 
pump burst, without being interfered with, 
which effect they attributed to the expansion 
of the wilier which they supposed had been 
compressed. Again, that frequently when 
the goods hud been placed in the press at 
night and left until the morning, when the 
greatest pressure had been applied that they 
could safely do, the piston of the pump had 
been elevated in the course of the night, in 
some instances fully an inch, in other*; half 
an inch, but almost invariably there appeared 
to have been an increase of pressure during 
the night; and this the parties were certain 
of, as they hail a great number of times 
marked tluf piston for the purpose of proving 
the fact. This effect also they attributed to 
the expansion of the water after compres¬ 
sion. 

I should like to see it satisfactorily ex¬ 
plained, whence these effects Urise, aud at 
the same time, whether water can, under the 
above!, or indeed any other circumstances, be 
compressed. 

Your obedient servant, 

« r ^ 01 N. 

Loudon, January A , 184ft. 


* TURNING COAL ORNAMENTS. 

Sir,—-I shall feel greatly indebted to any 
of your correspondents, who will give me, 
through the medium oir your Journal, a little 
practical information respecting the arte of 
turning various articles in cancl coal. The 
points upon which T wish chiefly to be in¬ 
formed arp: 1st., How i9 # thc coal prepared 
wml shaped previously to its being placed in 
the lathe ? 2nd, Js it turned as it comes 
from the pit, or does it uud#rgo any prepa- 
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ration to toughen or soften it ? 3rd, Is it 
best reducwl from its rough* state by the 
hand tools by those of the slide rest? 4 th, 
What is the mode of polishing the material 
wlieu finished? 

Should any of your correspondents favour 
me by replying to the above queries* perhaps 
they will still furling oblige me by stating 
the best form of chuck tbr making c vase 
similar to the following, ^vhich I presume 



could not be made with the assistance of the 
bank puppet, as it would oouTc so very near 
to the work; and also the best mode of reed* 
ing it similar to the example. Would you, 
Sir, still further add to tig 1 . obligation, by 
informing me what are tho best “ Elemen¬ 
tary ^Treatises” on turning in general? 

• Yours very respectfully, • 

SriNCO.vii. 

[The best work, when finished, will doubt¬ 
less be that of Mr. HolU.ipffel, the most 
eminent turner of the day, to the. first \olinne 
of which we hope to pay onr respects next 
week.— Ed. M. M.] 


ARCIIITUCTUIIR VOR THE POOR. 

We are quite certain that one of the most 
powerful physical means of raising {he moral 
slate of our poorer fellows, and improving 
(heir condition generally, consists in the im¬ 
provement and decoration of their dwellings. 

< )rder will not engender disorder, nor dis¬ 
order, order: hut its like; and the man who 
passes his time amidst inconvenient and 
tasteless arrangements, exposed to continual 
discomforts, and utterly unable to maintain 
an appearance of respectability, will gra¬ 
dually lose any desirgjtj^di^so which lie for- 
nterly felt, nnd find the external disorder re¬ 
sult in a^inorul disorganisation, lamentable 
iirtw consequences, if not fatal. “ Slaves, 
through alavvy, Jose even tin* desire to be ( 
free:” so men, becoming accustomed to 
badly-constructed, inconvenient, and ill. 
arranged habitations, lose their perception 
of excellence and goodnAs; and are lowered, 
not nicrely in their physical state, but men¬ 
tally. Watch the progress of many a re¬ 
spectable and industrious young couple, 
placed in one of the miserable hovels still 
dignified with tlicf title of a labourer’s resi¬ 
dence in some parts of the lyngdom—damp, 
ill-drained, ill-ventilated, pervious to the 


rain, and void of every thing which could 
make liotqp happy. For a time, strenuous 
efforts arc used to remedy the evils; but, as 
they are gradually found to be unconquer¬ 
able, the wife, abandoning the task, becomes 
inevitably a slattern herself; habits even of 
decency uro disregarded by the children; 
and the husband, finding no eujoymeut in 
his own house, seeks it in the bccr-shop, nnd 
becomes a druukard and # a desperado. On 
the other hand, a tidy, wcll-arrnngcd dwell¬ 
ing leads to ‘observances of better manners 
and fillings of self-respect, induces neatness 
and iwjjistry, arifl elevates in tone the cha¬ 
racter of all its occupants. * m 

In no way can a landowner more advance 
the iutcrcsts of society than by attending to 
tli* domestic residences of Tiis tenants, whe¬ 
ther in town or country ; and wo seriously 
call Upon all tllbse, who have not yet given 
consideration to this most important point, 
to set about doing so forthwith. A very great 
improvement, in many resjuvls, has been ef¬ 
fected in different parts of tlu:*i:ountry. Mr. 
Loudm"The estimable author of the. “ Ar¬ 
boretum" and the “ Encyclopaedia of Cot¬ 
tage Architecture,” lias contributed movt 
largely to this desired* end ; but very much 
yet remaiiijj to be done. Mr. EdwiujGliad- 
wick’s late excellent “ Report #m the Sani¬ 
tary Condition of the Labouring Population 
of Great Hritain,” which ought to be in every 
one’s hands, sliow'S an amount of disease and 
demoralization, resulting from inattention in 
this respect, quite frightful to contemplate. 
This work contains a number of designs ami 
suggestions ter cottages, which eunnoL fail to 
be productive of improvement. The sub¬ 
ject, however, at present, is but opened ; as 1 
Mr. Chadwick observes, “ livery detail of 
the materials with which the cottage is con¬ 
structed, and the. mode of its construction, 
deserve, and therij isJittlc doubt will obtain, 
^nost careful attention ; for it is only by con¬ 
sidering their comforts in detail that they can 
bn implored, or the aggregate effect on tin* 
immense masses of the community can be 
analyzed ami estimated.” 

• Some of the chief points to be considered 
in the coinstruction of residences for the 
poorer classes are, complete ventilation and 
perfect drainage; walls of such a nature us 
to prevent sudden alternations of tempera¬ 
ture ;* a roof to supply the s-imc condition, 
with absence of all matter likely, in decay- 
ing, to generate unwholesome guses ; a suf¬ 
ficient elevation above the ground to prevent 
dampness; and tloors of such a material as, 
wliil£ it may be a bad conductor of heat, will 
admit of washing without long retaining 
mo&tiyc. A plentiful supply of water, mid 
an advantageous mode of warming the house, 
are also most important points, ami the jvhole 
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must farther be considered with the strictest 
regard to economy. m 

The amount of improvement in the public 
health , that h-s in all cases followed ame¬ 
liorations in the dwellings of the poor, is so 
great, us would hardly be believed by any, at 
first sight. Even in this respect, then, all 
have a personal interest in promoting it; 
sufficiently great, it might be believed, to 
induce their strenuous aid. But there are 
higher motives than merely personal fears, 
ns we have already seen, and to these we 
would rather trust for arousing public feel * 
ing. We would, too, go fufther thaiysimply 
provyling'the labourer with comforts: we 
would furnish him with adornments —wc 
would make his ^ouie, (“ there is a magic in 
thut little word,”) not merely tidy, but 
tasteful, and endeavour to hang upon its 
walls a few fiuc prints, to Vork silently, 
but surely ; Iwliuving thoroughly, as we 4I0, 
that the beautiful and the good arc very 
closely conncctcd 4 and thut if yon improve 
taste, you go* very far towards mcreasiug 
virtue.— From an Article by Mr. George 
Godwin, Jun., in the “Art-Union ” for 
January, 1843. 


A T/Essbv IN PUDDING IIOIUNO. 

Sir,—Being a reader of your valuable 
publication, you will oblige mu if you wftl 
be kind enough to insert the following, as 1 
trust it will not he wholly uninteresting to 
some of your many readers. 

\ short time since, I was tuning, with a 
lady, when a pudding was brought to table, 
the paste of which was what is commonly 
termed “heavy,” or “doughy;” tliis, the 
ludy remarked, was occasioned through the 
carelessness of the servant boiling it with 
the pot-lid dosed down. I smiled, at the 
time, at this explunatiofl; but, being assured, 
of its correctness, 1 made uy my mind to as¬ 
certain whether it really was a fact, or not. 

I have since made numerous inquiries aluongst 
the ladies: some, I found, were well aware 
that such a result would follow; but the 
majority had never heard of it before, an3 
laughed at the idea that such should be the 
case, • 

1 will now endeavour to substantiate the 
lady’s observation, and show that there is 
some philosophy even in the boiling of a 
pudding. In the first place, we know thut 
water boils in an oflen vessel when it reaches 
the temperature of 212° Fuhr. In a closed 
vessel, or Vacuum, water boils at 172° t 40° 
of lieat lower than when it is exposed Ijp the 
atmosphere. • # , 

Now, if a pudding is placed in a pot, the 
lid of which is closed, the heat soon drives 
out the air, and a more or less perfect va¬ 


cuum is formed, the water boiling at a tem¬ 
perature of about 172°. Now, I imagine a 
temperature of 212 of heat is necessary to 
effect that change in the paste which is es¬ 
sential to its “ lightness.” Persons who are 
io the habit of making paste for the use of 
the bookbinders, and for other purposes in 
the arts, know very wqjl that it never ac¬ 
quires u proper consistency until it has ac- 
qiyred a temperature of 212°, or the boiling 
point. • 

I am, Sir, yours respectfully, 

* _ T. B. Lanadives. 


TpiB “ NOVKLTV” STEAMER. 

Sir,— Iii your'last Number there is a com¬ 
munication fropi Mr. Wimshurst, regarding 
the merits of the “ Novelty ” steam-boat, or 
to use his own phraseology, steam ship, 
since none were worthy of the name nntil the 
appearance of thfi above vessel. Now, Mr. 
Editor, being another “ plain unlettered” 
individual, and one who wishes to compare 
the merits of the different plnos made pifL- 
lic in your Journal, 1 think it would greatly 
assist others of your readers ns well as my¬ 
self, if your plain correspondents would he- 
coiqe still plainer, and give all the tacts in 
their communications. Such, for iustancc, 
as the distance run (a measured one), the 
time occupied ia performing it with aial also 
against the tide, whether with the assistance 
of the sails, uud if so, which of them, and the 
slate of the wind at the time, the pressure of 
steam in the boilers, and although last not 
least, a cifrrecl account of the consumption 
of fuel. If these had been added to Mr. 
Witnsharst’s communication, it would, in my 
humble opiuion, have greatly assisted the 
inquirer; m&xfaet* being “stubborn tilings,” 
it would leave it out of the puffer of individ¬ 
uals t<J doubt tlft correctness of Mjp. Wims- 
hnrst’s statements. There is an old saying, 
that “ north country vessels sail quickest in 
the dark,” or when not seen by any other 
partp; sipih is not tkwnse, 1 should hope, 
with the foregoing vessel, but certainly when¬ 
ever 1 hava seen her, Rcr speed did not realize 
8J miles per hour, through the wdflr. 
■Perhaps Mr. W. lias oinittdtl dfditttiny the 
distance the vessel was carried by the tide, 
which 1 am induced to think he has, as that 
subtracted from the miles gives the speed 
of the Novelty I think correct. In all ex¬ 
periments I would also strongly recommend 
the use of Massey’s log, os jthat instrument 
gives the distances through the water, with¬ 
out aiiy*refercnce to tide. # Feeling greatly 
interested iu this newly resuscitated power, 
and wishing to see it compared fairly with 
the common paddle-wheel, I hope Mr. W. 
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will oblige by supplying, through your valua¬ 
ble work, the foregoing omissions, for the 
benefit of ymir numerous readers, as well 
as for % 

Sir, your obedieut servant, 

Stkrnpost. 

P.S. In looking over again Mr. wf.'s state¬ 
ment of the power of his engines, and com¬ 
paring it with the rules adopted by engim jrs, 

1 fiiuf they rather exceed £5 horse pownr. 
Thus, • 

13 s x *7854*132*7 x 20^2654 
2ft.4 in.*55 x 2-256'8 x 2651-681547*2 
•i-33*000 *20*65 or 41*30 at? the combined 
power of both engines. hjow, Mr. Editor, if, 
the foregoing is correct, the results do not 
differ so widely as Mr, Wimshuret states, 
from the Archimedes; for 1 find, on referring 
to your work (vol. iv, p. 431)a that Tredgold 
gives the following as the increase of power 
required for an increased velocitya vessel 
propelled 6 miles per hour with 43* horse 
(tower, must, to accomplish 10 miles, have 
tier power increased to 200. 
l^MtcItwall, January II, I Sts. m 


A JS ni ACTS OF RECENT AMERICAN PUB¬ 
LICATIONS. 

[Selected and abridged front the Franklin Journal 
for October and November 1812.] 

Machine fob folding and measur¬ 
ing cloth. Jotl tSpaldinjf. — The cloth to 
he folded by the above-named machine is 
tir.-t wound on to a roller which is placed in 
hearings in the upper part df the frame; 
fr tm thence it is brought down to a table, 
or hcd-picee, provided with two hinged re¬ 
taining liars, one at ench end, under which 
the cloth, as it is folded, is caught and held, 
all -mutely at opposite ends. There arc two 
folding hoard^, one at each cud, aiul which 
arc hinged to pendulous levers. The end of 
the clotlf being secured under one of the re¬ 
taining bars, the edge of the folding-board, 
on that side, is pressed against it, und pushes 
it across the table to the other retaining bar, 
Ivhioh is lifted up foTecifivc, cat ift, afld re¬ 
tain the cloth, whilst Jthe folding-board on 
the other side performs the samd’operation. 
The pci\t|u\gus Jevers, to whi^li the folding- 
boards are attached, are so connected to¬ 
gether, as that, whilst one board is folding 
the cloth, the other is being prepared for the 
returning operation. • 

IMPROVEMENT IN TIIK MORTISE LATCH 

for doors, carriages, &c. &c. Leonard 
Foster .—The bolt of this latch has a long 
slot towards its inner end, whic^ fits into 
the square spiutlh? of the knobs, so that it 
can slide ou it, aifll its outer end be lifted up 


by turning the knobs. There is a thumb- 
knob attached to this bolt, on tte inner sides 
the shank of which plays loosely in a mortise, 
in that part«of the door through which, it 
passes, the lower edge of the said mortise 
beyig provided with two or three notches, iuto 
which the shank of this knob fits. By this 
arrangement it will be perceived, that, by 
lifting the shank of this thumb-knob ont*uf 
one of these notches, and (pishing it, (together 
with the bolt,) to the second or third notch, 
the outer end of the bolt is pushed iuto (he 
hasp %n the jamb of the door, and thus 
locked % And tlfrie being no corresponding 
knob on the outside, it cannot be*unlocked, 
or lifted out of the notch, except by a key, 
whicli acts upon it in the # usual wuy; the 
shank of the small knob, and the notches in 
the mortise, answering the purpose of the 
comftion turnbffer. 

$ELK-AG”JING FEEDER, FOR SUPPLYING 

steam noiLKiis. FAham Campbell. In 

this fteder the supply of wpter to the boiler 
is regulgjjd by two fioats, ont? in the boiler 
and the other in a feeding cylinder, or re¬ 
servoir. The upper part of the boiler com- 
muuicates with the upjtcr part of the feed- 
ing cylinder by a pipe* governed by a valve, 
connected with the rod of the float # in the 
feeding cylinder,_ for the purpose of admit¬ 
ting the steam to press on the top of the. 
suiter therein. The stem of this float is alt-0 
in connexion with another valve which re¬ 
gulates the admission of water to the feeding 
cylinder, which is connected with the boiler 
below the water line, by means of a pipe 
provided wifti two lilting, conical valves, one 
of which is operated by a lever that is al- 
tachcdto the stem of the float in the. boiler.* 
When the reservoir has a sufficient supply 
of water, the float is borne up in it, which 
keeps the valve in the supply-pipe dosed, 
and that in the t stqfun-pipe open, thus ml- 
*mitting and equalizing thg pressure of tin: 
steam on the ffntcr in the two vessels. In 
this condition the apparatus is in readiness 
to supply "water to the boiler when it be¬ 
comes neecssary. When the water in the 
fooiler sinks too low, the float following it, 
tlu>. valve in connexion with this float is open¬ 
ed, and as the other valve* in the same pipe 
opens upwards, the head of water in the reser¬ 
voir^ being higher than in the boiler, and the 
steam pressing equally on both, this valve is 
opened and the water flows into the boiler 
until it reaches the level of the water in the 
reservoir which clftses the valves and steps 
the supply; and the discharge «f the water 
frofh the reservoir causes the float therein to 
sink, and to closj the valve in the steam 
pl^e^nd open the one in the supplying-fipe. 



32 


NOTES AND NOTICES 


VOTES AND NOTICES. 

The Xu merit l Fit'ures.— The typos <rom which 
numerals arc printed were, from the invention of 
printing till about 1785, formed so %s to give heads 
and tails to the figures, in the manner which is 
always used in handwriting. At the period just 
named. Dr. Hutton introduced in his logarilhviic 
tables what was theu a new form, in which the 
figures were all of one size, having no parts above 
or below the others. This system of Dr. Hutton's 
gritlually became universal, much to the regret of 
all who had to consult mathematical tables, who 
were glad to use FrAich tables, in preference to 
K’i.;lish v on account of the superior!ty«of heads and 
tails. In the mean time, it was found that, with 
figures all of a size, a larger type was neccsiftry, to 
secure huH ident legibility, and ttts tj pc gavcjfacili- 
tics to that formation of thick and thin I in A which 
distinguishes the larger numerals of tip; existing 
English press from those of all other ages and coun¬ 
tries : 

4231307890 

It was generally admitted that both circumstances, 
—the sameness of size, and the swelling of the lines 
which compose the figures, - wcnwuiil'avmiiuhlc to 
legibility; but no steps were liken to restore the 
old type until hftely, when some wntfcs were pub¬ 
lished in what was called the French hrerter, being 
a type in which tin* heads and tails exist, «nnl m 
which the thiekgiLs? is as nearly as possible the 
same throughout. The Council of llic#%ijul Ax- 
liuiiomieal Society, amt tlie Superintendent id the 
Nautical Almanac, have n eently come to the deter- 
niiriatloji to lestorcthe old form of the nuunrals in 
their respective pnb'ieaii^ns, an example which W 
pretty sure to he fdlowed in mathematical publi- 
eatiuiis, and perhaps in others.— Vorrtjxpnndent of 
the Jtlu% train. 

Manufacture of Oil of Vt trial*ft <>m [nut Pyrites. 
—The manufacture of sulphui ic acid and soda is 
carried oil conjointly, in a factory at Jh-lgiutn, iff 
the following mannei .—The residua of the mast¬ 
ed pyrites are mixed with an cxivns of sea-salt, 
having previously aseeitaineil Die e.mleuts of a sul¬ 
phate of iron contained therein. The mixture is 
then heated in an appropriate furnace, nrrangid 
so as to collect the muriatic acid. Tfcc sul|Thuto of 
so hi formed, is obtained by sol.-.tion and ery^talli- 
satiou; the pel ox ule of iron remaining is separated 
T>y elntriatiiiii into two parts; the most finely di¬ 
vided is dried anil mixed with grease 01 palm oil, 
serving ax a lubricator for muchuiciy, for which it 
is admirably adapted; whist the coarser portions 
are made into balls, dried, and used as mineral 
iron for the puddling-fui mice. In factories whete, 
mhLi is not made couciiiTriitry vfttli sulphuric acid, 1 
In pi ice of procuring the sulphate of non from the 
nutted |»> rites it will he more "advantageous to 
distil these residua, the sulphate of iron* being 
first dried, so as to obtain the fuming sulphui ic 
acid of Northausen, as it is termed. It would he 
very easy loaiinnge the appaiatus in such a manner 
that tlie sulphuious acid, arising fiom ll.cdccom-* 
pusithm of part of the sulphate of iion, should he 
conducted into leaden rei rivers or rli a in be iTly 
such ail arrangement, nothing would he hist, sime 
the colcothar, or peroxide of iron, leinaming after 
the piocesi has he*n completed, is always available. 

- Mnuny Journal. • 

DvIt tenons Gas JMectar. —An invention is de¬ 
scribed in Die French papers which will, it is siid, 
give aiicli timely notice HT the presence of deleterious 
gas in mines, or other places, as wilt enable persons 
la take the necessary precautions to guard against 
explosions. An explosion from the admixture of 
rarburetted hydrogen with atnio^ilicrlc air can only 
take place when the former exists in a certain And 
knowji proportion. Wnen tluAiuantit) ha* rc«ch«l 
or exceeded this point, the contact of a liglat in¬ 
stantly causes an explosion. The instrument re¬ 
cently” invented has «i sort of tell-tale to show the 


existence of danger, is simple, Ingenious, and effec¬ 
tual. Connected with a chemical solution is a kind 
of lloat, nicely graduated, and attacluA to a counter¬ 
poise. The solution is of such a Stature that it 
undergoes a change when acted upon by the admix¬ 
ture of carburetted hydrogen, and vhen saturated 
to a certain point the float changes its position, and 
acting in its turn upon the counterpoise, a spring 
is let loose, and strikes upon a bell or drum, giving 
out a loud sound, anil thus indicating the presence 
of danger. This injfpnioiA test is not liable to de¬ 
rangement, and the whole apparatus is comprised 
wklilu a small coi^paxs, and of little cost; Tho 
solution can be varied so as to tc adapted to every 
kind of deletcrioifs gas. 

Barker's Mill applied to Steam Navigation. —Mr. 
Lesyi delivered a lecture on steam navigation, with 
a particular reference to the exposition of a prin¬ 
ciple proposed to be applied by Mr. Huthven of 
# this city, and for whieli lie has taken out a patent. 
The lecturer gave a succinct statement of the his¬ 
tory and pxpgivfrs of steam navigation, and remarked 
that the great obstacle to its extension was the im¬ 
perfect nature of the paddle w heels. It was to obviate 
this impellec.iion^h.it Mr. Huthven hail turned his 
att- ntion, and his plan was sulhricnt!) simple It 
Was to applv to Die propulsion of the vessel the 
principle which was known as th it adopted in 
11 Ikrkti's Mill." it consists ol a tube, horizontal 
or upright, info tbc exlremit) uf which another 
tube, crossing it at right angles, was fitted, and 
open at both ends. When water was introduced 
into the fiist tube, it naturally made its eff.ipe 
at the tvft> cuds of the angular tube, hut in*ils 
escape it caused this lulu* to ievolve ; the water, 
as it escaped, sending the tube lorvvaid in an 
opposite direction to that by which it escaped, and 
this with a force pioportioncd to the pressure of the 
wafer. The principle, in fact, i* precisely the same 
ax that which causes the recoil in a gun when it is 
discharged. It hnd been attempt* d to he applied to 
steam navigation hefoie,but had always failed—be¬ 
cause, in the lecturer's estimhlion, the wate^vas al¬ 
ways discharged lTeinw the surface, which imped*d 
its power of a< lion. He illu*tiatcd this by experi¬ 
ments, which certainly showed that the discharge 
of the water, below the surface of other water, was 
lint licarl; soeflft ient as when it was discharged into 
the air. The mod*; of its application to the propul¬ 
sion of vessels, was .as we under*!! ud, by making 
apertures in the hows of the ship, through which 
the sea water would flow into pipes, and thus would 
he conducted to the place where the steam-engine 
was situated. There the water would escape by a 
largo pipe running sirrots the vessel ami open at 
both ends, but with the si pci lures (yrcctcd towards 
the stern, which, upon the principle referred to, 
would lftive the cffA't of sending the vessel for waul. 
If it was wished to hack the vessel, the apertims 
could be tinned in the coutiary direction ; and if to 
stop-hiT, they had only to be turned diieetly i.own 
tow aids the bottom, while the engine never ceased 
workup, in this ea^p, ^upndcrstatul, the use of 
the eiigine would be to iliscluiige the water out a t 
the two apertures with a high degree of pressure 
as the speed#!' the vesscrwould he in proportion to 
the rush of the water. A small moJel was exliihifcd 
without a stcam-Aigine, which bkowg^ tike sound¬ 
ness of the principle, by the small skiff sailing, 
hacking, and even turning, in water. The lecturer 
considered that vessels propelled in this way would 
have mure velocity than those propelled by the pad¬ 
dle, besides the great advantage of dispensing with 
that imperfect implement .—Edinburgh Cour ant. 

(K/* Intending Patentees jnay be supplied 
gratis with Instructions , by application (post¬ 
aid) to sMessrs. J. C. Ijpbertson and Co 
66 , Fleet-street* by whom & kept the only 
Complete Ueoisjhy of Patents Extant 
from 1617 to the present time). 
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HALL’S PATENT DELVING AND CRUSHING MACHINE. 
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HAX.l’0 patent ^delving and crushing machine. 
(Patent dated July 6,1811. Specification enrolled January 6, 1842.) 


The effects of the existing pressure on 
the agricultural interest, and of the 
greater pressure thought to be impend¬ 
ing, is indicated by few things more 
strikingly than the great increase in the 
r'.mber of new machines, new imple¬ 
ments, new manures, and new.processes, 
by which it is seeking to strengthen jtself 
to bear up against the ttflc of coming 
events. Never was there a time •more 
rife df helps to good husbandry; and 
never, according to our farming friends, 
was there more deed pf them. We think 
they mistake the nature of “ the ills they 
have,” and greatly exaggerate those* in 
prospect; bufc be this as it may, there 
no disputing that, so far as the marcji of 
improvement is jconccrned, the pressure 
is exercising *a very salutary influence. 
Who knows but that it may he the means 
of convincing them, ere long, that their 
best dependence, aftey all, is on their own 
industry and skill ? 

Thetmaehine which we liavf. now to 
bring under the notice of*our readers is 
one of the most cleverly contrived am^ 
efficient of the kind \> Inch has ever come 
under our observation. The parallel mo¬ 
tion and tilting frames are particularly 
ingenious, and capable of very extensive 
application to agricultural machines* The 
description which follows we extract from 
ftlr. llall’s specification. 

Fig. 1 is an elevation, and fig, 12 a plan 
of the principal parts of the machine; 
and figs, 3, I, .0, (5, and 7, views of por¬ 
tions thereof, detached from the rest. 
A A A is the frame-work, t and 11 II the 
wheels on which it is mounted. C <.' z 
are two axles, which revolve in bearings 
in the parallel motion and tilting frames, 
F V, afterwards described, and have 
firmly attached to them the wheels l) 1 , 
If, l) 3 , IF, and I) 5 . The front axle C* 
carries three, ami the axle C-, two of 
these wheels; and the two sets of 
. wheels are so fixed, in respect to each 
other, that the wheel D 4 shall take 
into the spaces between the wheels 
])* and D z , and the 'wheel D 3 into 
the space between the wheels IP and I} : ‘. 
Each of these wheels is armed wjth 
del vers and crushers, E E, affixed in 
angular positions to their peripheries, in 
the wuwwyct shown in the end and side 
views of one of these wheels, figs. 3 and 


4, and each delvur and crusher is secured 
in its lace by a swing joint, shown se¬ 
parately in fig. 4, which allows it. to have 
a little play endways, as well as forwards 
and backwards, but not to turn oyer. 

F F are two parallel motion and tilting 
frames attached to the frame-work, one 
at each side, by means of which the pa¬ 
rallelism of eacji set of del vers and*crush¬ 
ers to the plane of motion, as well as of 
the two sets of dflvers and crushers to 
one another, is preserved, under all cir¬ 
cumstances. Pig. f» is a plan of these 
tilting and parallel motion frames, de¬ 
tached from tne rest of the machine; 
afid fig. 0, a side view of one of them. 
Kacli frame consists of two pairs of pa¬ 
rallel rods, a ufid b, connected length¬ 
wise by a middle piece c, and crosswise 
by the hqrs d and e. At the extremitfcg, 
f j\ the frames are bolted to the frame¬ 
work of the machine. At the points r/\ 
g-, h\ A 2 , ami i 1 , *" J , the pieces of each 
frame turn freely on the pins by which 
they«are connected together. The axles 
C C 3 , which carry the wheels J) 1 , J>", 
D :i , I) 1 , I)’, haye their bearings iiv the 
cross-bars, d e, of the parallel motion 
and tilting frames, at the points k and /, 
so that the parallelism of the axles is 
preserved trader all circumstances. G is 
a vertical screw-rod, used for elevating 
or depressing the axles of the wheels l) 1 , 
D 2 , I) 3 , I) 4 , and l)* 5 , which is secured at 
top to the frame-work by the stays p q r, 
and connected at. bottom to the back 
• axle C 3 . Therod G w’orks into and 
through a female screw iu a *nut s, 
which nut is gimbled into a boss l, 
attached to the end of the main stay 
p, by which ginjbljpg.. of the nut the 
. rod is*cnahled to accommodate itself to' 
any angle at which the axle to wjiich it 
is connected may be set. At the top tfi* 
the rod there fit a handle, #, ferVUrning 
it round. As the hind axle C z , with 
which this rod is immediately connected, 
is raised or depressed by the turning of 
the handle, a similar movement is trans¬ 
mitted to the front axle C 1 , by means 1 of 
the parallel motion and tilting frames 
F F, andpthe slotted quadrants rn m, at¬ 
tached to the ends of tht* middle pieces 
c c. For, by passing ttte pins » «, at¬ 
tached to the chains o o, through any of 
the two holes or slots in the parallel rods 
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outer layers. As we do not find all speci¬ 
mens of the most perfect kinjl, we must be 
prepared tc^xpect others, especially amongst 
the larger teeth, in which the grain is more 
apparent; lmt it generally dies away towards 
the centre of the tooth, the outside being 
the coarsest; the regularity of flic grain 
sometimes gives it the appearance of the 
engine turning on a*watrji case. 

“In some teeth the central part wul ap¬ 
pear of the transparent character, the oiftcr 
more nearly white; and the transparent 
teeth often exhibit, at the solid parts, white 
opaque -patches, which are frequently Of a 
long oval form. Amongst fhe white ivory, 
the teeth arc often found to he marked ir* 
rings alternately light and dark coloured, 
these are called rimjy or cloudy . • 

il In those teeth in which there appears a 
deficiency of the animal oh, the intervals 
between the fibres occasionally assume tig', 
chalky character of hone, and are deposed 
to crumble under the tools, unless they arc 
very sharp; in this they resemble the <oiter 
parts of woods when worked with blunt 
tig&?; sometimes the i\ ory is not oijy coarse, 
but dark or brown, and the two delects not 
mifrcquently go together. 

44 The crocks occasionally penetrate further 
than they appear to do when viewed from 
I be outside, ami more rarely a very consi¬ 
derable portion of the tooth is injured by a 
musket ball, although the gold and silver 
hullefti, said to be umhI by tfie eastern poten- 
’dingly arm, or cl.* 

muted into iron, of which metal they arc 
commonly found, and less frequently of 
lead.* They generally lacerate the part very 
much, and si new deposit of hnnf matter is 
made, that fills all the juterstiees, cuerusts 
the hollows, and leaves a dotted mottled 
mass, extending many inches each way from 
the centre, and which completely spoils that 
part for any ornamental puryosc/’f 114. 

I have only heard of two golden bullets thus 
found, the one Mr. Haunt'eroy says was cut 
through by a comb-maker in dividing a tooth, and 
,was in the pos^cbsioiMkihisiiiiicle: tljp other was 
found by Mr. Brain, its value was seventeen shil¬ 
lings. • 

t Tire substance of the ivory is utt in all cases 
thus injured by the hails, and Mr. Combe ( Philo*. 
Trans. IM^j. !*•>.) explains in% very satisfactory 
manner, how a bullet may enter the tusk of an 
elephant and become embedded in the ivory with¬ 
out any opening for its admission being perceptible. 
This he elucidates on the supposition of i he ball en¬ 
tering at the root, descending into the hollow, and 
taiqp covered up by the growth of the layers, which 
arc successively deposited upon the central vascular 
pulp, in the formation of the tooth according to the 
process commonly observed in similar rases, lie 1 
cites an instance of a spear-hcad, seven inches long, 
having been thu% embedded in tbe tunc of an ele^ 
pliant, from entering at the chin part near the skull 
of the animal.” 


Common examples 9 of hardening and 
# tempering steel . • 

‘ * Watchmaker’s drills of the smallest kinds 
are heated in the blue part of the flame of tho 
candle; larger drills are heated with the 
bfinv-pipe flame, applied very obliquely and 
a little below the point; when very thin they 
may be whisked in the air to cool them, imt 
they are more generally thrust into the tallow 
of the candle or the oil # of the lamp ; they 
are tempered either by their own heat, or by 
immersion in the flame below the point of 
the tyiol. # 

44 l?flr tools between those suited to the 
action oP the blow-pipe, and those jtroper 
for the open fire, there are many whieh re¬ 
quire either t.he irop tulJb, or the both of 
lend or charcoal described at p. 211, but the 
greater number of works are hardened in the 
ordinary smith’s fire withoutgmch defences. 

“Tools of moderate si/e, sueh as the ma¬ 
jority of I uruing tools, carpenter's chisels and 
gouges, and so forth, are generally heated in 
the opflftire; they require to be continually 
drawn backwards and forwards through the 
fire to equalise the temperature applied, ami 
they arc plunged vertically into the water, 
and then moved about sideways to expose 
them to ftjoler portions of the fliifil. If 
needful, they art* only dipped to a certain 
jjepth, the remainder being left soft. 

44 Some persons use a shallow vessel filled 
only to the height, of the portion to be 
hardened, and plunge the tools to the bottom; 
but this strict line of ihmurcatiim is some- 
iimes Tlangqymis, as the tools are apt to be¬ 
come cracked af the part, and therefore a 
small j.rrLical movement is also generally 
given that (lie transition from the hard to the 
soft part may occupy more length. 

44 Razors and penknives are too frequently 
hardened without. the removal of the. scale 
1 arising from the forcing; this practice^ which 
is not done ii'Uh the hen? works, cannot be 
too much deprecated . The blades arc heated 
in a coke* or charcoal tire, and dipped into 
the water obliquely. In tempering razors 
• they arc laid cm their backs upon a clear lire, 
about half-a-do/.cn together, and they are 
removed one at a time when the edge?-, as 
yet thick, come down to a^ialc straw colour; 
should the. backs accidentally get heated be¬ 
yond the straw colour, the blades arc cooled 
in water, but not otherwise. Penknife blades 
are tempered a dozen qp two at a time, on a 
plate of iron or copper about 12 inches long, 
tfircc or four wide, and about a quarter of an 
inch thick; th<; blades arc arranged dose 
toother on their backs, and lean at an angle 
against each othef. As they come doyn to 
the temper, they ure picked out with small 
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pliers and thrown into water if necessary; 
others arc then thrust forward fron\the cooler 
parts of the plate to take their place. 

.“Hatchets, adzes, cold cliiselq, and numbers 
of similar tools, in which the total bulk is 
considerable compared with the part to # be 
hardened, arc only partially dipped; they are 
afterwards let down by the heat of the re¬ 
mainder of the tool; and when the colour 
indicative of the tegnper is attained, they are 
entirely quenched. With the view of re¬ 
moving the loose scales, or the oxidation ac¬ 
quired in the fire, some workmen mb the 
objects hastily in dry solt*before plunging 
than in the water, in order to give them a 
cleaner and whiter face. 

44 In hardening large dies, anvils, and other 
pieces of considerable .size, by direct immer¬ 
sion, the rapid formation of steam at the 
sides of the metal prevents the free access of 
the water for«thc removal of tjie heat \\ith 
the required expedition; in these cases a 
copious stream pf water from a reservoir 
above is allowed to fall on the surface to be 
hardened. This contrivance is m*qucntly 
culled a 'float,' and nltliougli the deriva¬ 
tion of the name is not very dear, the prac¬ 
tice is excellent, as it* supplies an nbnudiiucc 
of cold water, and which, as it falls directly 
on tht? centre of the anvil is sure to render 
that part hard. It is, however, dangerous 
to stand near such works at the time, #s 
when the anvil face, &,c., is not perfectly 
welded, it sometimes in part flics o(f with 
great violence and a loud report. • 

44 Occasionally the object is partly im¬ 
mersed in a tank beneath the fell of water, 
by means of a crane, slings, &c.; it is ul¬ 
timately tempered with its own heat and 
dropped in to become entirely cold." 


u Oil, or various mixtures of oils, tallow,* 
wax, resin, &c., are used for many thin and 
clastic objects, such as needles, fishhooks, 
steel pens, springs, &c., which* require a 
milder degree of hardness than is given by 
water. • 

** For example, steel pens are heated in 
large quantities in a tray within a furnace, 
and are then hardened in nil oily mixture; ge¬ 
nerally, they arc likewise tempered in oil, or a 
composition, the boiling point of wlti'ch is 
the same as the temperature suited to the 
letting them down* This mode is particu¬ 
larly expeditious, and the temper cannot Jfall 
below the assigned degree. The dry heat of 
an oven is also used, and both may be made 
to serve for tempers harder than that given 
by boiling oil, but more* care and observa¬ 
tion is required for these lower temperatures. 


“ Saws and springs are generally harden* 

* ed in the sailie manner in various composi¬ 
tions of oil, suet, wax, &c.,* 4’hich, how¬ 
ever, lose their hardening property after a 
few weeks’ constant use; the saws arc heated 
in long furnaces, and then immersed hori¬ 
zontally find edgeways in a long trough con¬ 
taining the compositiqp; two troughs are 
commonly used, the one until it gets too 
wg mi, then the other for a period, and so on 
alternately, fart of the composition is 
wiped off the saws with a piece of leather 
wlven they are removed from the trqugh, and 
they are heated one by one over a clear coko 
lire until the grease inflames; this is called 

* ‘ biasing off.’ When the saws are wanted 
to he racier hard, hut little of the grease is 
burnt off; whet milder, a larger portion; 
and for a spring temper, the whole is allowed 
to bum away. When the work is thick or 
Irregularly thick and thin, as in some springs, 
a second aud third dose is burnt off to ensure 
equality of temper at ail parts alikc.f 

44 Springs and saws appear to lose tlirir 
elasticity, after hardening and tempting 
from th?reduction and friction they uudcfgo 
in grinding, polishing, ike.; towards the 
conclusion of the manufacture, the elasticity 
is restored principally by hammering and 
partly by heating it over a clear coke Arc to 
a straw colour; the tint is removed by very 
diluted muriatic acid, after which the saws 
arc well washed in plain'water and tlrfcd. 

" • The composition used by an experienced saw- 
innkcr is two pounds of mu t and a quarter of a 
pound of beeswax to each gallon of whale-oil; lithe 
an: boiled together, and will serve for tliiti winks 
ami most fciiiils of steel. The addition of lilntk 
resin, to the extent of about one pound to the gal¬ 
lon, makes it serve fur thicker pieces and fur thrso 
it refused to harden before; but the resin should Vo 
added with judgment, or the works will become too 
hard and brittle. The composition is useless when 
it has been constantly employed fra about a month; 
the period dcpciyis, however, on the extent to 
which it is used, and the trough shoftld lie tho¬ 
roughly cleansed out before new mixture is placid 
in it. 

41 The follow ing recipe is recommended by Mr. Gill: 

I Twenty gallons of spermareti oil; 

* T«ventjf pounds «f beVFttuet rendered; • 

‘ One gallon of nestsfoot oil; 

4 One pound of pilch;» 

I I ltree pounds of black resin. * *.t 

• These two last articles must be previously melt- 
•t-d together, ana then added t6 tli«- vfher ingre¬ 
dients; when the whole must be heated in a pro; or 
iron vessel, with a close cover fitted to it, until the 
moist ore ifi entirely evaporated, and the rompositiru 
will take fire on a flaming body taring presented to 
its Mirfin e. but which nflist be instantly extinguish¬ 
ed again by putting on the cover of the v«qfel.'— 
Manufactures In Metal, Vol 1, p. 326. Lardnct's 
t’ycloptvdia. See also page 31). ibid. 

“ i Gun-lock springs are sometimes literal!} fried 
in i il for mi considerable time over the fire in an iron 
, tray; the shirk parts aic thefi sere to be sufficiently 
reduced, and the tfiin parts dunot become the more 
softened iidin the cgntiujance of the blazing heat. 
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hall’s patent delving 

into the corresponding hole* or slots in*' 
the quadrahts m m, the two parts of the 
compound parallel motion are' firmly 
united together, and any movement given 
to one axle is imparted to tljp other. 
From what has been stated, it will be 
readily understood«that # previous to the 
setting of this machine to work, the 
drivers and crushers cafi be fixed so^fts 
to penetrate to any required depth into 
the soil, and that the arrangements for 
this purpose may be easily and quicldy 
varied, according to circumstances. Mo¬ 
tion is given to the delving and crushing* 


AND CRUSHING MACHINE. 

wheels by the dclvers and crashers acting 
against the ground, in a direction con¬ 
trary to the* line of draught of the hones 
or other animals employed to draw the 
machine. From the hind wheels revolv¬ 
ing in the spaces between the front 
wheels, they not only serve to break jup 
any clods or lumps which may have es¬ 
caped, or been imperfectly acted upon 
bv the front Wheels D 1 l) a D s , but arc 
also #»f great use in clearing away any 
earth or rubbiih which may adhere to 
the dclvers and crushers of *the .front 
wheels. ’ The tines may be fixed at any 

, . 5 * , 1 




• 

angle required in respect to the ground, 
by turning them to tne required angle, 
and then passing the pins n n, attached 
to the chains o o as aforesaid, (see figs. 5 
and G,) through the holes «or slots in the 
parallel rods and quadrants which fall in 
the line of that dtigle; or by shifting the 
conpeeting-pins, g l A 1 and g 1 A*, forward 


or .backward, for which purpose holes or 
slots are made in the top piecqp c c, and 
thu* shortening Dr lengthening the range 
of the upper parallel rods, as compared 
with Jhat of the lower rods. * 

Single machines may be made on the 
same plan as the preceding, that is, with 
one set of del vers and crushers only. 

D 2 
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THEORY OF NUMBERS. 


The invcntoc describes, also, a borrowing 
machine, a rolling machine, and a double 
ploughing machine, (with two ploughs,* 
making two furrows at one and the same 
time,) which arc all modifications only <jf 
the double delving and crushing machine 
before described. 


THEORY OF NUMBERS. 

Sir,—May I crave spacg for a fevf re* 
marks on the communication of a “ Lhvcr 
of Science,” at page 8 of your.present 
volume. 

Proposition 9f chqp. 1, of Barlow’s 
Theory of Numbers, is, “ The product 
of any two numbers is the same, which¬ 
ever of the pvo is the multiplier j 5 or, 
«x6=A x«.” And a corollary is, that 
“ the product of $ny number of factors is 
the same, in* whatever order arc 
multiplied together.” This proposition 
Air. Barlow establishes by showing, that 
the equality of the .products axb and 
bxa depends upon that of other two 
produois, a 1 x b and 6 1 x a, in ('which a 1 
and b y arc respectively less than a and b. 
The equality of these products, again, is 
shown to depend .upon that of other two', 
whose factors are still smaller; and so 

Now, f-cx*xixl-«5x 
ba b a ^ b 

whence, x~y, and ab=ba taking the 

expression (l \ 1 L. S.” resolves it into 
ba 

the four factors, a, b, JL, and i. But 

b a 

from nothing previously established is it, 
known that the expression, is resolvable 
into these factors. 1 grant that it is so 
resolvable; but our knowledge, of this 
depends upon the establishment, amongst 
others, of the very proposition before us.c 
Again, granting that these factors arc 
such as will, by their continued multi¬ 
plication, reproduce the original expres¬ 
sion, how arc we to know the proper 
order in which the multiplications arc to 
be performed, so as to produce the de¬ 
sired result ? For 1 , at present, it is to be 
remembered, we do not know whether a 
change in the order of thq factors will pot 
produce a change in the value of the pro¬ 
duct “ L. S.” gets over this difficulty 
in a very simple manner, and that u, by 
shutting his eyes to it. He assumes an 
order for his factors, and places their 


dn, until the whole is shown to depend 
upon the equality of two products, in 
which either the fuctors are ccyial to each 
other, or one of them is equal to unity. 
In the farmer case the equality of tne 
products is evident, and.in the latter it 
follows from the 5th axiom. 

Now, this demonstration appears to me 
nnfSt satisfactory^ and I do not see how, 
holding the plate it does in Mr. Barlow’s 
work, it could be shortened or simplified. 
Yoflr correspondent, however, (whom, 
for the sake of brevity, I shall take the 
liberty of calling* “ L. S.",) thinks it 
“ father elaborate and proposes an¬ 
other, which, of course, he supposes not 
to be open to the same objection. I pro- 
thatL. "■ * 

if* free from the objection of being “ ela- * 
borate,” is liable to others of a much 
graver character; that, in fact, it is no 
demonstration at all, but a specimen of 
the logical vice familiarly known by the 
term “ begging the question,” or assum¬ 
ing the point to be proved. 

“ L. S.'s” demonstration is as fol¬ 
lows :—* 

“ If a and b are the two factors, call 

ab =and ba =y; then ~ = 'Z . 

• ba y * 

i 4 1 a , sc 

=oxl x — = a x ~ a — =1 ——; 
o . a a y 

product in this order, equal to the ori¬ 
ginal expression. 

But, supposing.aU this to be correct, 

“ L. S." again goes wrong. After plac¬ 
ing his factors so as to indicate that they 
are to be multiplied in a* particular 
order,.he immediately proceeds to a par¬ 
tial multiplication in another order. He 
multiplies the second and third factors 
together, and places the product of the 
tlireCffactprs, to vhiafe»the four are thus 
reduced, still equal to the original ex-* 
pression I * * . 

It is needless to follow “ L. S.” far^ 
Cher. lie has been mislell byfhc want 
of a clear comprehension of the point to 
be proved, and of the conditions by which 
the mode of proof i» necessarily restrict¬ 
ed. Had the proposition admitted o&guch 
a mode of proof as “ L. S.” suggests, it 
is not likely that so acute a writer as Mr. 
Barlow vould have overlooked it. I ain 

* It i* rendered somewhat obscure In your pages 
by the figure ti being several Hives printed for the 
Icttci be 
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not one of those who would stifle inquiry 
by a mere reference to authority. We 
know that the ablest of mgn at times go 
wrong. Still, before calling in question 
the performances of a roan of high cha¬ 
racter and established reputation, we 
ought to make very sure that the fault 
does not lie with ourselves. 0 

I am, Sir, youss respectfully, 

a. 

Ilermei-street, Pentonvllle* 

January 14, 1843. 


UOLTZAPFFEL'S BOOK ON TURNING.* 

The art of turaidg is oqp very Extensively 
pursued in this country bgth for business 
and pleasure; its uses, too, are manifold, 
and scarcely second to any in mechanical 
importance; yet, strange to say, there is 
probably no branch of art on which less has 
bean written and published in our mother 
tongue. All the best works on turning are 
in the French language; the only English 
authors of note are Ibbetson and Rich—the 
former an old and frequent correspondent of 
llicr Mechanics' Magazine, which had the 
hongur of giving to the world (as Mr. Holt- 
zapffel very handsomely acknowledges) the 
first description of his admirable modification 
of the geometric chuck; andrin our greatest 
Euglish collection of books, a tho Rritish 
Museum, there is not a single work on turn¬ 
ing, either French or English, (with the ex¬ 
ception of Rich’s) of later date than 1724-7. 

Of tWe # being ample room under these 
circumstances for a complete English work * 
on the subject (for both Ibbetson’s and 
Rich’s embrace but small portions of it) 
there can be no question; and among the 
persons most likely to "do it well, know < 

m of none so likely to finite the suffrages of all 
turners^ both^ amateur an<^ practical, as the 
living representative of the house of Holt- 

* Turning and Mechanical Manipulation; in¬ 
tended a* a Work of General Reference and Prac- 
11 qs>I nstruction on the Lathe, and the various Me¬ 
chanical Pursuits followed by Amateurs. By Chari, s 
IloUzapflel, Associate of the Institution of Civil En¬ 
gineers, See. To be comprised in 5 volumes. Vol. 
L. 457 pp., 8vo. ^Published for tho Author. 64, 
Charing Crosa, Aid 127, Long Acre. * 


zapffel, long the most eminent makers of 
turning tools and machines in this country. 
Mr. Chores Holtzapffel, the author of tho 
work before us, states that he had made some 
beginnings in conjunction with his late mneh- 
respected father; but that after the death of the 
latter in 1835, he recommenced his labours on 
a new plun, of which he now presents the 
first fruits to the public. The most distin¬ 
guishing features of tills plan arc its great 
comprehensiveness, and excellent methodical 
arrangement. Mr. HoltzapfTel proposes to 
(lisch/is in successive volumes,!. The ma¬ 
terials used in turning, and the various 
inodes of preparing them, as seasoning, 
Hardening, tempering, alloying, &c. 11. 

The principles, construction, and purposes 
of cutting tools, and the various processes 
used in tlie production of form, and embel¬ 
lishment of surfaces, as grinding, polishing, 
&c. 4 Id. The principles and practice of 
hand or surface turning. IV. The princi¬ 
ples and practice of omamentfd or complex 
turning. And V. The principles and prac¬ 
tice of «amateur engineering, embracing 
wheel and screw cutting, drilling, planing, 
„&c. The work will thus include not only 
everything necessary to spperfect understand¬ 
ing of the art of turning in all its branches, 
but a vast body of valuable information 
havirfg important relations to other arts os 
well as turning. Excellent as some of tho 
French works arc—the “ Manuel du Tour¬ 
neur” especially—they are likely to be quite 
eclipsed by this new production of our own 
country. Th$cl»jef fault—if fault it can be 
called—of Mr. Holtzapflipl’ work will be its 
size j but this will be found remedied to a 
great estent by the judicious arrangement of 
the materials which he has adopted. 

“ From the systematic arrangement which 
has been attempted throughout the five vo- 
lumes, it is hoped that instead of the nume¬ 
rous descriptions and instructions being 
indiscriminately mixed and scattered, they 
will assume the shape of so many brief and 
separate treatises; and will, in a great mea¬ 
sure, condense into a few consecutive pages, 
\he remarks offered under each bead; a form 
that will admit,of any subject lfcing selected, 
agd of a more easy and distinct reference 
And compari 80 ir f when the reader may find 
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it necessary—a facility that has been parti¬ 
cularly studied. Each of the five volumes 
may be considered as a distinct work, and 
complete in'itself. At the same«time, it is 
to be observed that the first and second are 
wcitten as accompanying volumes, and will 
have an index in common, so as to consti¬ 
tute a general and preliminary work; tjtie 
addition to which of one of the other volumes 
will render the subject complete for each of 
the three classes of amateurs before referred 
to,* should the entire work be deemed too 
expensive."—Page 10. 

The first volume of Mr. Holtzayffel’s 
work, which is the only oho which jps yet 
madOaitg appearance, is not likely* from the 
nature of its subjects, to be the best or most 
original; yet, nevertheless, it furnishes ex¬ 
cellent earnest of those which are to follow. 
If we may judge of the whole*from this 'spe¬ 
cimen, we shofild say that there has seldofln, 
if ever, appeared a work abounding rndVe in 
new and sterling information—sucl^gforma- 
tion as only a person practically conversant, 
for a lifetime, with the matters, of which he 
treats could furnish, afld much of which you 
con meet with no where else. JTie author 
has drawn freely from a great number of 

sources, but not once, as far as we have ob- 
. • 
served, without frank acknowledgment; nor 

often without adding something valuable of 

his own, either in the way of confirmation or 

correction. Copying is in som% cases rank 

robbery; but when Mr. Holtzapffel fcopies, 

it is to give a stamp of authority to coin 

which would not half so readily pass current 

without it. 

The “ Materials from Jhe^Vcgetable King¬ 
dom ” are first treated of, the chapters on ' 
which are enriched by some* valuable notes 
supplied by Dr. Roylc, of the India flouse 
and King’s College; then the 44 Materials 
from the Animal Kingdom;” and, lastly,* 
the 44 Materials from the Mineral King¬ 
dom.” 1 

We give a couple of striking specimens:— 
Choice of Ivory. 

44 The choice of irory in the tooth is ad- 

* Who mvf be thus designated — Homc-m^ie 
Turnery Amateurs—Fashionable Amateurs—and 
Inventor Amateurs.—Ed. M. AJ. * 


mitted by the most experienced to be very 
uncertain; of course, for the purposes of 
turning, a solid cone would be the most 
economical figure; but as that form is not 
met with, we must be satisfied with the 
nearest approach that wc can fyid to it, and 
select the tooth as nearly straight, solid, 
and round as possible, provided the other 
prognoses are equally favourable. 

44 The rind should appear smooth and free 
from cracks, and* if tne heart should be 
viable at the tip^the more central it is the- 
better. By th^ close inspection of the tip, 
from which the bark is always more or Jess 
wo£n away, it may be in general, learned 
whether the tooth is coarse or fine in the 
grain, transparent or opaque; but the colour 
•of the exterior coat prevents a satisfactory 
judgment as to the tint or complexion of 
the ivory within* 

44 After the most careful scrutiny on the 
outside of the tooth, however, the first cut 
it always one of a little anxious expectation, 
as the prognostics are far from certain; and, 
before proceeding to describe the prepara¬ 
tion of ivory, I will say a few words of its 
internal appearance when exposed by^the 
saw. • * 

44 The African ivory, when in the most 
perfect condition, should appear, when re¬ 
cently cut, of a mellow, warm, transparent 
tint, almost as if soaked in oil, and with 
ver^little appearance of grain or fibre; it 
is then colled transparent or green ivory, 
from association with green timber. • The 
oil dries up considerably by exposure, and 
leaves the material of a delicate and generally 
permanent tint, a few shades darker than 
writing paper. 

44 The Asiatic ivory is of a more opaque 
dead white character, apparently from con¬ 
taining less oil; and, on being opened, it 
more resembles the ultimate character of 
the African ; but it is the more disposed of 
the two to become discoloured or yellow. 
The African ivory is generally closer in tex¬ 
ture, harder under the tools, and polishes 
better than the Asiatic, and its compactness 
also prevents it from so readily absorbing 
oil, or the colouring gutter of stains when 
intcntumally applied.* * 

44 The rind is sometimes no moje than 
about one-t*nth of an inch in thickness, an tt* 
qparly of the colbur of the inner awry ; but 
occasionally it is of double that thickness,' 
dark-coloured, and it partially stains the 

44 • I have retained the commonly received terras, 
African and Atiatic ivory, although the greater hart 
of both kinds appears to come from Attica. Per¬ 
haps a more practical distinction woo'd be for 
‘ African’Ivory, // umparent ivory ; and for ’Asiatic’ 
pory, opaqm ivory." •■ a 
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cream of it; but, familiar as he is, or ought 
to be, with the history of our engineers, 
it is not so excusable that lie%hould suppose 
Mr. Robert Stephenson to have been ex¬ 
ploring Chat Moss by the new method of 
measuring his length upon it, at a time wl<en 
lie was quietly pursuing his studies at col¬ 
lege. The most inexcusable thing of all, 
however, is, the gulping down so readily 
a piece of imposture altogether so gross and 
palpable. 

The contributions to which Mr. Wcale 
has but fulfilled the office *of editor arc, a 
description of the worlft* on the Utica and 
Syracuse railroad, (United States) by Mr. 
R. F. Isherwood, C.E., of New York ; and 
an account of the Belgian Railways, by Mr. 
G. Dobson. The substance of the first has 
already appeared inr the i Franklin, and other 
American journals, which, \vc arc happy to 
say, are' no strangers in this country; and 
thfftatter is but a translation of official do¬ 
cuments, which the liberality of the Belgian 
government had already put into the hands of 
every English engineer who chose to apply for 
them. The former, however, is here illus¬ 
trated by a great number of engravings, 
which we have met with nos where else, and 
which must be indispensable to any engineer 
desirous of adopting, in whole, or in part, 
the economical plan of construction for 
which the Utica and Syracuse •railway is 
remarkable, (but as contrasted with Eu¬ 
ropean railways only;) and the latter is a 
very good translation, for which not a few of 
urn English engineers will be very glad to 
exchange* their French origiAals. * 

We have no intention of going any deeper 
than Mr. Wcale has done, (which is scarcely 
jkin-deep,) into the*cuuaes of ties greater 
cheapness of foreign railways, as compared 
with our‘own ; but we cannot Hblp noting 
down as vt'f-.pass, some striking facts in re-* 
l&tion to this point, which go to show that, 
whatever these causes may be, the difference 
quoad revenue is rather in favour of the 
dearevHines. The Belgian railways, though 
costing only 15,000/. a mile, have never yet 
realised more than 3 per cent.; and the 
American, though Costing but 4,000/., are 


nearly all in a state of actual or approaching 
insolvency; while the average returns of the 
Englteh railways, on their eudrinous average 
expenditure of 30,000/. a mile, is close on 5 
per cent. Cheapness and dearness are terms 
which iu no two countries have the same 
meaning; that which would be cheap under 
one set of circumstances, may be intolerably 
dear under another. Every thing depends 
on what the pocket result is in the end. 
Neither the Belgian shareholder, who but 
receives his twt^and a half per cent., nor the 
American, who is paid next to nothiuj;, in u 
paper currency good for nothing, can have 
much to pride himself ugpn, in comparison 
vfith the English shareholder, who, though 
he piay have invested ten times as much ca¬ 
pital as tljey have, is paid ^iVc pounds in 
sterjjng coin, per annum, for every hundred 
he has invested, and the nip re he has in¬ 
vested, *A only so mud; more a gainer. 

Let it not be supposed that we are 
therefore disposed tg justify the extrava¬ 
gant expenditure which has, beyoiul all 
question, distinguished many of our iCnglisli 
lines of railway.* All that wc mean to say 
w, that, while pondering on the ouc hand, 
the greater cheapness of foreign .railways, 
wc jnust not overlook, on the other, the 
greater productiveness of our own; and that, 
if we wish to strike a just mean between 
them, we mast take all the circumstances of* 
both into account. All “ cnsamplcs” arc not 
models; and of “ unsamples” there be botli 
good and bad. We would class Mr. Weale’s 

cnsamplcs” uirttmf the good; but there arc, 
nevertheless, mgny things lh them which are 
of no application whatever to a country like 
this, and lome which, in any country, had 
better be avoided than imitated. 

* <i 

THK EAST LONDON WAHIBtt-WORKS EN¬ 
GINES. 

The East Ixmdon Water-works are re¬ 
markable for having been the first, in this 
part of the country; where an engine on the 
Cornish system wds erected; and the en¬ 
gineer of these works, Mr. Wick steed, is re¬ 
mar tyddc among engineers for the indepen¬ 
dence of judgment which induced him* to 
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depart so far from beaten paths; and for the 
zeal and ability with which he has since up¬ 
held, through various channels,'the supe¬ 
riority of the Cornish engine. # His valuable 
work " On the Cornish and Boulton and 
Watt Pumping-engines,” we noticed at (he 
time of its appearance, (see Mech. Mag., 
vat. xxxv., p. 427.) He has now published, 
by way of supplement to that work, a set of 
plates, eight in number, of the engines erect¬ 
ed at the East London Wnter-works-j-both 
those on the Boulton and* Watt plaiy and 
thoscbon tfie Cornish.* The plates are by 
Gladwin, and, in point of size (30 in. by 
22) and beauty of execution, superior to ^ny 
thing in the way of mechanical engraving 
which we remember to have been—with the 
exception, perhaps, of Milne’s, ofiEdinburgh, 
engravings of the Crtughall Colliery engines, 
(see Mech.Mag.* vol.xvii.,p. 321.) They 
are accompanied by a letter-press * Expla¬ 
nation,” which Mr. Wicksteed states he has 
been obliged to entrust to a friend to do for 
him, being himself “ too much occupied to 
afford the necessary time fqr that purpose.” 
This is to be regretted, for the “ Explana¬ 
tion” is not worthy of the engravings; beiffg 
a very meagre and marrowless affair, in the 
inventory or catalogue style, and never* once 
rising to the dignity of philosophical ana¬ 
lysis. Something in the way of comparison 
* between the two sorts of engine was natu¬ 
rally to be expected; but this has not even 
been attempted. Had such a comparison 
been gone into, the writer would, of course, 
have considered^ it only fair to state, that thft 
Cornish engine at the East London Works 
s after the newest and best Cornish "fashion, 
while the Boulton and Watt are old engines, 
and much inferior, in many respects, to the 
more recent productions of the Soho school. 

“Z.V’ TIIKOBY OF PHOTIC FLUIDS, AND 

TUB UNDULATOtlY THEORY OF LIGHT. 

Sir,—Your interesting Journal of to-dQy 
contains, from yoflr correspondent” Cogito,” 
a comment on my letter to you of 31st ult. 

■ ■ •- v ■ - 

* Illustrative Dates of the Cornish and Boulton 
ai«(l Watt Engines erccKft at the East London, 
Water-works. By Thomas Wlckstced, C.Jf. with 
Explanation of the Dates. Wcale, London, 


PHOTIC FLUIDS. 

He endeavours to identify my propositions 
concerning the constitution of ponderable 
matter and imponderable photic and ethereal 
fluids with some obsolete theory of “ Anta¬ 
gonist Essences,” and concludes in conse¬ 
quence that I proceed upon an untenable 
principle, while he evades the main ques¬ 
tions put* at issue by me. I therefore beg 
your leave to go into a^brief analysis of his 
evasive argumentation. 

^Without defining what the ” Principle of 
the Antagonist JSsseuces” was, or purporte d 
to he, so as to prove their identity with tho 
principle or principles of my propositions, 
“ Cogito” assents, that we are not acquainted 
with such ” Essences.” Probably no more 
*than I am with /Its meaning. If by* such 
“ Essences,” he means invisible and impal¬ 
pable, as well «as imponderable material 
powers, I agree with him, that they are chi¬ 
merical : but that is not mg principle; for I 
fteat of such imponderable, yet material 
fluids,as are both visible and palpable, 
though imponderable, and I endeavour to 
establish, how many there are, where, and 
in what disguise they are to he found^and 
it only temains for me to show systema¬ 
tically, how and by what laws they are pas¬ 
sively and actively present in ponderable 
matter, so as, in combination therewith, to 
produce the periodical elemental metamor¬ 
phoses, or continually regenerated natural 
phenomena, which comprise all compound 
bodies, whether organid or inorgani ft; and 
in doing so, by and by, I intend to support 
every trace of them by the known facts and 
effects of which the scientific researches hi¬ 
therto made* have already hoarded up such 
a rich stock, that keeps daily increasing. 
Again, if by “ Essences,” spiritually intel¬ 
lectual powers, wielded by souls, be meant, 
1 answer, that 1 consider them to be moral 
realities, forming a system per se, and quite 
distinct from the “ ethereal and photic 
fluids” the latter being mere subservient 
organs of the former; and subsirvient to 
them within the limits of the laws of nature; 
the unlimited use of both orders, namely, of 
spiriting and ma^riqjjpowers being the pre- 
rogAive of the omniscient and omnipotent' 
Creator, who is thereby superior to, and 
Loan of, every creature and thing. *- 
• In my firsMetter, I could no^nd did not 
make use of the word essence, because itvfe 
too undefined and general a term, its mean¬ 
ing in common parlance being rather that of 
an extract of some inherent property belong¬ 
ing to, and hidden in matter, while J only 
deal in obviously palpable material powers, 
which being distinct, and either inseparably 
fixed, fr only transiently and alternately 
present,.qualify the prop&ties and mediate 
4# metamorphoses of ponderable matter. 
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Neither have I made use of the word 
“ antagonist/' because it also Implies oppo¬ 
sition arising from ill will or malice, while 
matter,whether inert or active, ponderable or 
imponderable, has neither intellect nor will, 
and merely exists to obey the moral impetus 
of an intellectual Lawgiver, But I havo 
adopted the terms ‘fcposijjive/’ and “ nega¬ 
tive," which pervade all scientific theorems, 
chiefly in reference to the acknowledged 
polarity of some well known*impoudcral>lea. 

I do not content myself, however, with using 
the said terms only for denoting polarity; 

I take a wider range. I Apply the term 
“ positive" to such of the photic fluids as 
I have recognised, when active, to tend or 
move centrifugally, say, by radiatfon from 
a centre, with a spontaneous diffusion, en¬ 
larging, or expanding the cither and the 
ponderable atoms containing ether, at tlig 
same time causing atomic volatility, or vi¬ 
bration and undulation ; and 1 apply the term 
“ negative," to such photic fluids os I have 
recognised, when active, to tend or move 
centripetally, or with inverse radiation to- 
i vJt'ds a centre, their prior forced expansion, 
reacting thus, and tending to counteract the 
positive fluids, so as to recontract the ex¬ 
panded ether and ponderable atoms to a cer¬ 
tain degree of condensation and stagnation; 
and to restore the state of elemental inertia 
and central congelation. In my humble opi¬ 
nion, At is on the negative powers, counter¬ 
balancing or over-balancing (as the case may 
be) the positive, that the laws of gravitation, 
cohesion and attraction, mainly*depeud. By 
dint of positive, yet inanimate power, wield¬ 
ed by the intellectual impetus of a iflan's will, 
a stone may be lifted and thrown by him at 
a distant object, the intellect knowing by ex¬ 
perience, that the gravitation of the stone 
will act after the positive power used in lift¬ 
ing and directing it is spent, and he accord¬ 
ingly, in aiming, pre-caluulatA the measure of 
both, from judicious experiments made apriori 
It is a Newtonian principle, by the theory 
of emanation, to assume the existence, radia- 
• <jon and refraction of"*phoAic matte*, pho¬ 
tography proves it to be fact and truth; and 
TjJien I say, that vibration and undulation 
with atomic friction and cental ethereal ex¬ 
pansion, accompanied by radiation of visible* 
light from its intense accumulation in gas- 
nous fire, is the consequence of such an 
accumulation of positive photic fluids, I 
do so on a weighty radical authority, and 
oppoAs* a theory,' which I think confounds 
the consequence with the cause. The sphere 
of every flame diffusing brightness is encom¬ 
passed by a predominance of darkness, or 
the negative photic fluid, which is capaUe 
both to absorb and repel the radiating po¬ 
sitive fluid, thus Confining it to a limit, and 


extinguishing it ns it spends power in dif¬ 
fusion ; aiiy surplus thus diffused, is re-at- 
tractcd by the galvanic currents, which keep 
up a photic • communication between the 
earth, the sun, and the other orbs. 

By ascribing the property of fluidity to 
photic matter, I did not mean to assimilate 
it to the liquid water, nor even to air, und 1 
think “ Cogito's" water parable about wetness 
and dryness quite out of place. Oxygen is a 
perfectly dry gas, yet it is a constituent of 
water, in which its gaseous atoms are con¬ 
densed to a 20d0th part of their gaseous 
voluifl*} and combined with equallyjsondcnsed 
a hydrogen, from which it seems to derive its 
wutery property in combining with it. Now 
air. which likewise contain* oxygen, by the 
law of nature, can yet combine but with a 
vcry # small proportion of water, and expels 
every surplus of wnter which may accumulate 
onrn stone causing wetness on it. What is not 
absolved by the stone, or oanuot ran off from 
it, is gradually vaporised* by a the air, and 
unites with clouds in colder upper strata of 
the atmosphere, while the stone at hist be¬ 
comes dry. “ Cogito’s" application of this 
phenomenon does not* however, hold good, 
for wetness and dryness arc not mutters, but 
merely denote the superficial condition of 
bodies acted upomby other wet or dry matter; 
when the water disappears from the stone, 
something else takes up its place: that 
something is the opponent dry fluid of air, 
which removes the water by pressure and 
vaporisation; therefore, there arc two op- 
ponent^lcinents concerned in the case, com¬ 
batting for space by law. Now the same law 
holds good with reference to darkness and • 
light, which merely combat each other for 
space, because they are two distinct opponent 
fluids, alternately or jointly filling space 
conjointly with other matter. When they 
/lo so, pervading transparent liquids and 
gases, they are visibles -but in opaque 
bodies they are Invisible, and positive light 
is yet latent in most of them to such a de¬ 
gree that friction will rouse and call it forth, 
while they always radiate darkness, and also 
attract it readily. The diflereucc is only 
this, that water can absorb but very little air, 
and air but very little wateie; whereas, dark¬ 
ness can absorb a great deal of brightness, 
after mixing with it in shades, until surplus 
brightness retires. An absolute purity of 
either does not exist in our atmosphere, 
which is a compound iflioticuled gas; nor 
could our eye bear a stream of pure positive 
lights the intensity of which woifld greatly 
exceed .even the dazzling of the chemically 
, am} negatively tempered sunbeams, wipch 
already are so dazzling that a liumun eye 
cannot bear to look straight und stedlastly 
into the sun’s face. 
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Dr. Moser asserts that there is lettent light 
as well as latent heat, and I agree*with hind, 
thiAkiug it, at the same time, obvtous, that the 
negative fluids arc as capable to be latently 
hidden as the positive; consequently, that 
if there be latent light and heat, there also 
is latent darkness and cold; nay, I go 
further, and say, that ttie>latter two exist and 
predominate every vHera, \^here there is no 
burning flame or a'galvanic current in refrac¬ 
tion diffusing abundant brightness : that the 
accumulation of. intense nurses of positive 
light (in combination with a neutralised pro¬ 
portion of the negative,) is coitfined to thu 
spherical halos of the sun and fixed stars, 
and to semispherical halos in the planetary 
atmospheres and lumAr halos, while tire 
flaming combustion of matter, on planetary 
surfaces is comparatively a mere trifle, chiefly 
caused by artificial ignition, for* supplying 
us with light when darkness prevails. * 

Our intellect is mot, as “ Cogito” &eins 
to hint, confined to the notion of ‘dapread- 
ing darkness;” it owns also that Of “ bright¬ 
ness spreading’'—in darkness ^ and this is 
one of the few cases, in .which the appearance 
is at the same time a well founded reality,— 

“ leustrunderstood." t. 

With regard to atomic vibration, “ Cogito” 
has misunderstood me entirely, and I humbly 
request him to reperuse my letter, in which 
I have not said, that atomic vibration is the 
radical cause of all elemental change, nor 
have I drawn his conclusions therefrom; on 
the contrary, I combat the very idea v of it, 
as being the erroneous principle of the theory 
.of undulation. After having stated, that 
vibration was caused by the active predo¬ 
minance of positive photic fluids in con¬ 
sequence thereof, I pronounced slow vibra¬ 
tion at a low temperature to be slow com¬ 
bustion incessantly going on in nature. I, 
have further said* that the seat of the cause 
is in the hollow centres of elemental atoms, 
holding ether fraught with photic fluitfcj, and 
thnt this is the shape in which beat is con- 
ductible. This is the main new and im¬ 
portant point at issue for solving a most 1 
important question; 44 Cogito” evades it 
totally in his comment, as well as the next 
new proposition, namely, that the ponderable 
elements consist of inert radicals chemically 
combined with fixedly condensed photic 
fluids, contaminated with terrestrial effluvia. 
All this is, in my opftiion, evidently bespoken 
by the properties and affinities of the sftid 
elements, and I hope to prove that suclj is, 
und of necessity must be, tneir constitution. 
As J had not set forth* what 44 Cogitg” 
pleases to ascribe to me under the name of 
4< antagonist essences,” so have I merely 
adopted the scientific distinction of positive 
and negative powers. 1 have nothing to re¬ 


tract or unsaf; on the contrary, when I 
come to publish my system of causes with 
their consequences, I hope- and#ttust to es¬ 
tablish my propositioflfe by careful analysis 
of the eflfcts with which we have become 
acquainted by a series of the jnost valuable 
and elaborate res^prehaa and experiments 
already on' record. In the meanwhile, I 
reddest forbearance from 41 Cogito,”*and 
others differing •frofn me in opinion; they 
will ultimately*'find, that 1 shall not call 
upon them to believe or receive what 1 can¬ 
not prove by reference'to good experimental 
gulliority, with the^greatest readiness to ad¬ 
mit substantial objections. 

May I pin conclusion, request'the favour 
oi you, Mr. £dift>r, to convey this explana¬ 
tion to 44 Cogitp,” and your other readers, 
bv insertion in your Journal; thus com¬ 
pleting the obligation you conferred upon 
me by* doing so with my first occasional 
letter. 

1 am, Sir, your obedient servant, 

_ Z- 

Londoa, January 14,184 3. ** 


PHOTIC FLUIDS. 

Sjy,—A letter in tbe 1013th Number of 
your valuable Magazine, requires a few re¬ 
marks from me, as it torches closely on the 
44 New Theory of the Universe,” wh&h I 
some time ago proposed through the me¬ 
dium of your pages, under the signature 
44 E. A. M.”. 

That which I have called firmamental 
fluid, is the 44 or” (11«) of the Hebrew 
text, it is translated light, and is light; but 
light, to ms visible, must be in motion, 
and that motion directed towards the organ 
of sight. Hence the necessity of sight* 
givers. The adamantine atoms which sa¬ 
turate the firmadicntal fluid (“ or”)*are not, 
and cannot become porous individually. 
They may, probably, in part, in the living 
body be separated from the 44 or,” so as to 
allowftha*latter to circulate purely; thus, 
affording to the organized body a materinl 
which is w>t to be dbtained pure elsewhere 
in nature. Putrefaction is the resumption 
of the individual atoms by # the“-*or:” in 
other words, the dissolution of organic life. 
This resumption assumes the globular form, 
and, under this form^becomes photic fluid, 
or the conveyer of visible light. 

That photic fluids receive and retail? (for 
a time) the form of the colours on which 
they strike, is evident to our sight, in the 
transmission of light through coloured glass; 
the colour being* carried on to another ob¬ 
ject. 

That photic fluids, when Relieved from the 
predominating influence of those of the gun 
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11 Watch springe are hammered out of round 
steel wire of suitable diameter? until they fill 
the gauge for width, which at the same time 
ensures equity of thickness; the holes are 
punched in their extremities, and they are 
trimmed on the edge with a*smooth file; the 
springs are then tied up with binding wire in 
a loose open coil, and heated over a charcoal 
fire upon a perforated revolving plate, hard¬ 
ened-in oil, and blazed off* ' - • 

“The spring is new distended in a long 
metal frame, similar to that dsed for a saw* 
blade, and ground and' polished with emery 
and oil betweeu lead block*; by this time 
its elasticity appears qui^ lost, and it may, 
be bcht in any direction; its elasticity,.how- 
ever, is entirely restored by a subsequent 
hammering on a very bright anvil, which 
‘ puts the nature into it.’ 0 

"The colonring is done over a flat plate of 
iron, or hood, under which a little spirit 
lamp is kept burning; the spring is continu¬ 
ally drawn backwards and forwards, about 
two or three inches at a time, until it assumes 
the grange or deep blue tint throughout, ac- 
coAling to the. taste of the purchaser; by 
many, the colouring is considered to be a 
matter of ornament, and not essential. The 
l>ist process is to coil the spring into the 
spiral form, that it may cuter the barre^ in 
which it is to be contained, this is done by a 
tool, with a small axis and winch handle, 
and does not require heat. . 

“ Tho balance springs of marine chrono¬ 
meters, which are in the form of a screw, 
arc wound into the square thread of a screw, 
of the appropriate diameter and coarseness; 
the two ends of the spring ore retained by 
side-scrcws, mid the whole is carefully en¬ 
veloped in platinum foil, and bound tight 
with wire. The mass is next heated in a 
piece of gun.barrel, closed at the one end, 
and plunged into oil, which hardens the 
spring ajjnost without discokmring it,owing 
to the exclusion of the air by the close pla¬ 
tinum covering, which is now removed, and 
the spring is let down to the blue, before 
, removal from the scrnwctyriock. m 
* *' The balance or hair-springs of common 
watches arc frequently fcft soft; tljose of the 
Best watches are hardened in the coil upon 
a plum cy&ndct, and are tlftn curled into* 
the spiral form between the edge of a bluut 
knife and the thumb, the same as in curling 
up a narrow ribbon of paper, or the filaments 
of nu ostrich feather. * 

“ Mi*. Dent says that 3,200 balance springs 
weigh only one ounce;* but springs also 


include the heaviest examples of hardened 
steel works uncombined with iron: for ex¬ 
ample, of Mr, Adam's patent bow-springs 
for all kind* of vehicles, some intended for: 
railway use measure 34 feet long, and weigh 
5Q pounds each piece, two of tpese are used 
in combination; other single springs ere 6 , 
feet long, and weigh 70 pounds.* 

“ In hardening them, they are, hcated'by 
being drawn backwardahnd forwards through 
an ordinary.forge'fire, built hollow, and they ’ 
are immersed in a trough of plain katcr; in 
tempering* then^ they are heated until tho 
blnrif Bed is just visible at night; py daylight 
the heat ip denoted by its making a piece of 
wood sparkle when rubbed on the spring, 
’Which is then allowed to cqpl in the air. The 
inStal. is nine-sixtectfths of mi inch thick, 
and Mr. Adams considers fire-eighths the 
limit to whid? steel will harden properly, 
that is, sufficiently alike to scree as aspring; 
and ho tests their elasticity far beyond their 
intended range.f”—p. 247. 

lb ^ 

The t&uigie is Illustrated by upwards of 
three hundred wood-cuts, remarkable for 
their uniform "accuracy and clearness. 


raises the value of the steel, originnlly less than 
tvopiMicc, to 400/. niut 1600/. respectively.— A!r. 
Dent's Lectures an Ttmc-pieces % #c. 

11 * The principle or those bow-springs will he im¬ 
mediately seen, by conceiving the common archery 
how fixed horizontallyi with its cord upwards; tho 
body of the carriage being attached to the cord, 
sways hath perpendicularly and sideways with per¬ 
fect freedom. 

“ r (licat diversity of opinion exists respecting tho^ 
cause of elasticity in springs: by some it Is referred 
t*i different slates of electricity; by others the elas¬ 
ticity is considered to reside in tho thin, blue, ox¬ 
idized surface, the removal of which is thought to 
destroy its efficacy, much in tlic same manner that 
the elasticity of r rants is greatly lost by stripping 
soffits siliceous rind? Tfte elablicity of a thick spring 
is certainly much Impaired by grinding off a small 
quantity of its exterior metal, which is harder than 
the inner portion; and perhaps the thin tprinps 
sustain? Jft the polishing, a pioportional loss, which 
is to them equally fatal. 

11 Mr. Dent stated a the British Association, 1S41, 
4hat lie found, experimentally, that the bare removal 
of the him- tint from a pendulum spring, by its im¬ 
mersion in weak arid, caused the clironomever to 
lose nearly one minute each J*our; a second and 
equal immersion scat cely caused any further less, 
lie also staled it its a well-known fart, that such 
springs get stronger, in a minute degree, during the 
first two or three jears they are in use, from some 
atmospheric change; when the springs arc coated 
with gold by the electrotype nrocess, no such chango 
is observable, and the covering may be fo thin ns 
no# to compensate for'the loss or the blue oxidized 
surface/’ • 


“ * The soil springs are wortl»2*. Gd. each ; tho 
hardened and tempered springs, 10/. 6d f each. This 
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MU. whale's ensamples ov RAILWAY MAKING.* 


For spirit and liberality, as a 'publisher 
of works on engineering, architecture, and 
other cognate subjects, Mr. Weale stands 
nearly unrivalled; and we sincerely hope 
that, as his labonrs in that capacity have 
been great, so also has been his reward. On 
the present occaahm he makes his appear- 
unce before us in a new capacity, or rather 
triplicate of capacities, partly old, aud^iartly 
new; first, as the author 2f some £aelimi- 
nary*Observations of his own, oi\ railways; 
second, as the editor of certain other men's 
contributions oft thq same subject; qpd, 
third, as the publisher of the whole. We 
are sorry we capnot compliment him <fn the 
result of tlifb somewhat ambitious effort. 
The book, so far us externals go, is, Kke all 
Mr. WealeV books, very handsomely got 
up; but its value in all other respects is 
rather in the inverse proportion. 

The theme of Mr. Weale’s Preliminary 
Observations is, the great expense of English 
railways, compared with those of continental 
Europe and America. The average* cost of 
our railways is stated to have been about 
30,000/.; of the Belgian, 15,000/.; of the 
Prussian, 9,000/.; the American, 4,000/. A 
thorough investigation of the causes«of these 
remarkable differences would have been in¬ 
teresting and useful; but that with which 
Mr. Wcalc has favoured us is superficial and 
scanty in the extreme. A miscellany of 
facts, selected without care or discrimina¬ 
tion from those most familiar to the railwaf 
public, and thrown most loosely together; 
some random assumptions about the imma¬ 
teriality of steep gradients, and the perfect 
sufficiency of timber bridges and viaducto; 
and a few such sage and novel suggestions 
as ” a strict ftgard to economy,” “ the 
adoption of legislative enactments to curtail 
the expenditure, iu all its ramifications,” 
and the selection of such persons only for 
” chairmen, vice-fchai ripen, and directors,’’ 
as “ are filling to discharge < gratuitously the 

* Enoamples in Hallway Making; wliltfy, al¬ 
though not of English Practice, arc submitted,(with* 
Practical Illustrations, to the Civil Kogi&cer and 
the British aud Irish Public. By John Weale. 
208 pp. largfe 8vo. t with numerous plates. 1843 


duties” of'tbeir xespeOtlvo offices, makeup 
the sum aud substance of Mr. # Weale’s trea¬ 
tise. Of the ability of the worthy bibliopole 
to pass Hi opinion on any of the many grave 
and important questions involved ip his in¬ 
quiry,-the folio wid^ may serve as example— 
c*, as Mr. Weal* would, perhaps, more un¬ 
affectedly say- 4 -” erutample .” 

” It is not a little remarkable, hi speaking 
of the difficulties which have been overcome 
in this branch of engineering, that the first 
* instance of au exploratory survey of land, of 
the chapicter of Chat Moss, should have oc¬ 
curred at thateplocc, and that it should, up 
to this day, li^vc remained' unknown to the 
profession ; that it was first crossed by the 
Original projector of the railway, Mr. Wil¬ 
liam James, who, from the practical impos¬ 
sibility of otherwise surveying it, owing to 
the extremely soft nature of the soil, was 
obliged to lay flat on its surface, his <gitire 
lengthfland, rolling over and over , thuvex- 
ploreil that portion of the line known us 
Chat Moss. In this dangerous and novel 
enterprise lie was followed by Mr. Robert 
Stephenson, who, adopting of necessity the 
only means which offered itself of accom¬ 
panying the ingenious and enterprising pro¬ 
jector of the gtilway, actually followed Mr. 
Jumcs’s expedient, and thus had Che satis¬ 
faction, at the outset of his professional life, 
of encountering an eitroordiaary difficulty, 
and of enjoying, in the issue of the enter¬ 
prise, his share in one of the greatest 
triumphs of engineering art.”—Page iv. 

That Mr. Weale should swallow so ridi¬ 
culous a story as this, aud seriously expect 
others to swallow it too, shows a degree of 
gullibility vcrjP inconsistent with Jthe office 
of a public censor. No wonder this new 
method of surveying should, ” to this day,” 
havt^ retained “ unknown to the profes¬ 
sion,” since, of a certainty, it was but the 
other dayainvented tiy some of the wicked 
m wags who frequent the “ sgnctyipi ” of the 

Architectural Library; t High Holborn,” 
and are in the habit of testifying their grati¬ 
tude for the kindugss of its proprietor by 
playing on his credulity. Mr. Wejile may 
never have seen the late Mr. James; and if 
so, it is the less surprising that he should 
have missed detecting tie hit at Ins obesity 
which lurks uniler the idle jest, and consti¬ 
tutes, perhaps, in the mind of its author, the 



mr. loot’s 

• should Ret with more force, Aetna a very 
simple conclusion, {although that force may 
not be sufficient to' cause the sensation of 
visible light,) and hence the effects of their 
power, if .impressed under favourable cir¬ 
cumstances, may continue- The jnedium of 
space, of course,, cqpsists of firmamental 
fluid, (“ or,") individual Stems, and pL atic 
fluid ; • their changes in conjunction with 
organized matter completing the self-igniting 
wheel of nature according to the law of the 
Almighty. • 

The photic fluid may be regarded as the 
base of all other traversing fluids, enabling 
many of them to take the stamp of that on 
which they strike; as, for example, perfume, 
flavour, sound, touch; whilONm their acti¬ 
vity depends the sensation o( heat in ac¬ 
cordance with their qunntity. 

The adamantine atoms may be regarded * 
as a sand at par with the “ or." That the 
ancients had some idea of the kind is evident 
in their expression of “ the sable firmament." 
The tyiliiont diamond is the emblem of the 
sorrow for lost friends, while an ifftimato 
atom may be regarded as the unbreakable 
. adamcaf. Would it he going too far to say, 
that it agreed with its name ? Be all this as 
it may, it certainly agrees with the liojy 
text, which' employs a word for the firma¬ 
ment which expresses a matter reduced; as 
a mineweduecs his material. • 

You would do me a great favour by giving 
the above an early place in your pages. 

Your obedient and obliged, , 

Emily Annk Shuldham. 

Noiton Fitz warren, Jan. 1(1,1843. * 


MR. J.UCY’s BNOINK. 

Sir,—When a writer declines to continue 
a discussiqp which originated *with himself, 
iu your pages, he should not indulge in ob¬ 
servations of such a nature as call for a 
reply. 

, In the writings of ah eminent anqgnt 
author there is to be found the demonstra¬ 
tion of a problem in physics, uot^nappli- 
calfte to the present occasion. It is a logical 
demonstration to* prove the cfistcncc of a 
vacuum, extracted from the fourth book, 
chap, vi., of Aristotle's " Physics." 

“ If there be no vacuum, there can be no 
locomotion; for a space Already full cannot 
receive «thy thing' into it: if it did, there 
would be two bodies in the same place, which 
F is an absurdity." 

Some commentators have it— • 

“ The assumption is thus proved, because 
a body that changes its place is received into 
a space full of matter, or into one that is 
empty^: if into an empty space, the point is 
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proved t if Into a fhQ space, then two bodies 
must penetrate one another’s dimensions.’^ 

It may be odked, What has Aristotle, or - 
this problem, to do with Mr. Lucy’s mill ? 
It has this to do with the discussion, that it 
affords an excellent specimen of that manner 
of reasoning which we are called on not tp 
attempt to disprove by mechanical demon¬ 
stration, because that would be to discard 
and set aside reason! There was a time 
when such reasouiug was considered conclu¬ 
sive ana unansweiyble; and, from the course 
taken *by your correspondent, it* may be 
doubted whether the time is yet wholly past. 
Need we wonder that true science should 
have been so much impeded, when ideas of 
sucli a nature could pass current ? 

A very simply experiment may suffice to 
show the sophistry of the above argument, 
aud«to convince any one of th# necessity of 
trusting, in physical matters, more to expe¬ 
riment than logic. Put a leadep bullet into 
a bottle rpAtc full of water, and cork it well 
down. We have here as good a plenum as 
need be desired} and we shall find the motion 
of the bullet not to be much impeded by the 
water. Does the bullet, now, iu thjg case, 
move iuto a full space, or into one thRt is 
empty ? Why, traly, it may be said, into 
neither; it only exchanges place with the 
wafer, and neither the demonstration, nor 
the refutation of that demonstration, proves 
or disproves the fact of a vacuum, but leaves 
the problem where it found it, without a so¬ 
lution. *lt was an observation of Lord 
Bacon, that every natural disquisition is 
brought to its proper issue, when a physical 
principle 'terminates in a mathematical ope¬ 
ration ; hut your correspondent wishes to 
reverse this doctrine, and will turn the world. 
upside down, to make physical facts square 
wjth his mathemajdfcal^onelusions. 

If the opinion extracted from Mr. Rus¬ 
sell’s publication be sound, namely, that the 
great fundamental principle in the construc¬ 
tion of machinery is, that “ the work done 
depends, in quantity, only upon the quantity 
ana velocity of the power applied, and not at 
all upon the form of the machine," your cor¬ 
respondent must perceive that no alteration 
> in Mr. Lucy’s fly-wheel could make any 
variation in the quantity of work done; and 
that a fly-wheel weighings one ton, or one 
hundred, should he equally effective as the 
one weighing twerity-fjpur tons. But is your 
correspondent disposed to go tha^ length 
with tjje principle ? a * 

I cannot conceive how the doctrine, that 
% delynency of effect, *or a loss of power in 
the crank and fly-wheel of engines, can be in 
any way inconsistent with the established 
laws relating to the motion of bodies, consi¬ 
dered apart and free from friction*; on the 
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NOTES AMD NOTICES 


contrary, I think them perfectly ^consistent 
therewith. 

•Your correspondent thinks \ am in doubt 
whether such a thing as the loss in question 
takes place. I can assure hitn I never was 
in doubt about it; but I was struck with' 
the novel manner in which your correspond¬ 
ed, 44 M.” undertook to demonstrate, me¬ 
chanically, the fac^ aQ d in such a manner as 
1 still consider unanswerable. 

Your correspondent assumes and takes for 
granted the very point in dispute, theds there 
was no power lost by tlfb old fly-wheel. 
Aristotle,the argument above mentioned, 
should have introduced another afternative; 
but your correspondent makes use of one 
that is inadmissible. • • 

I am, Sir, &c. 9 

•A Looker-on. 


NOT^S A3i D NOTICES. 

<4 i tan tic ant? Pacific Junction ('anal. —From a 
paper by Humboldt read before the JrtSncU Aca¬ 
demy of Science, it appears that the labours for 
cutting a canal across the isthmus of Panama are 
advancing rapidly. The roriinmbfon appointed by 
the Government of Nev^Granada for the construc¬ 
tion of a panal to unite the two oceans, lias termi- 
liatecWits examination of the localities, and lias 
anived at a result as fortuijatc as it was unex¬ 
pected. The chain of the Cordilleras does not ex¬ 
tend, as was supposed, across the isthmus, and on 
the coutrary, a valley very favourable to the opera¬ 
tion has been discovered. The natu&l position of 
the waters is also favourable. Three rivers, over 
which an easy control may be established, and which 
may be made partially navigable, would lie con¬ 
nected with the canal. The excavations necessary 
would not extend to I2£ miles in length. The fall 
may be regulated by four double locks, 133 feet in 
length; and the total length of the canal will be 4V 
miles, with a width of 133 feet at the surface, and 
33 feet at the bfcsp ; the depth will be 20 feet. The 
canal thuB executed will be navigable by vessels of 
from 1000 to MOO tons. According to the estimate 
of M. Murel, a French engineer the total cost of 
this canal would be onljfcl4J)00,000 of francs, in¬ 
cluding the purchase of two steamers. • 

Quirk Firing.-*-A. mechanic nt lludkyoping, 

(Denmark,) by name Basmu&eu, has invented u 
musket from which thirty discharges .pgr minute 
may be made with ease. The experiments which 
have been instituted show that it strikes an object 
at eighty paces distance, with the greatest atcuiacy. 
The rapidity of the discharge may he con side raily 
increased; in fact, on one occasion, the musket was 
worked at sixteen shots in twenty seconds.— Untied 
Service Magazine 

iCxtt nor dinary Mechanical Invention.— A gentle- , 
man residing at Milton next Gravesend, a native 
of Kaversham, who for many years carried on an 
extensive business at Ramsgate, after eleven years’ 
study, lias succeeded in completing some machi¬ 
nery, which will, when brought into use, he ima¬ 
gines, supersede the use or steam power. It may, 
he thinks, be applied to clocks^of any description, 
require nt winding up when put together, and will 
c iiittnue going so long as tlfb materials last*— Cor¬ 
respondent. of the ITme#.—TJar writer of ihU nn- 
wuncement might quite consistently have adjjed a( 
tte end'oflt, “andfor some time after." # 

Virgin Ovid, —A paper was scad hist week at the 


Royal Academy of Sciences, Paris, on the recent 
discovery of a mass of native gold, weighing Up 
kilogrammes (about 80 English pounds), on the 
eastern side of the Ural. This enormous mass, 
which is double the size of any hitherto discovered, 
was found at a few fcot beneath the surface, under 
singular circumstances. The establishment formed 
at this part of the Ural for the purpose of seeking 
for gold had tried every part of the ground near It, 
and the speculation hging (feemod a hopeless one it 
was abandoned, and the buildings which had been 
circled were demolished. It was precisely in the 
ground on whichjnio of these buildings had stood 
that this mass oigold was found. M. Yon Hum¬ 
boldt, who made the communication to the Academy, 
udded some interesting facts relative to gold-mining 
industry in Russjp. It appears, such is the prodigi¬ 
ous Increase of washed gold in Russia, and especi¬ 
ally in Siberia, to the-east of the southern chain of 
the Ural, that the total produce in tho yedr 1842 
amounted to 13,000 kilogrammes, of which Siberia 
alone furnished 7L800 kilogrammes. This is the 
produce to the Russian Government, but we have 
iisouto bclievcgtliat the real nntount of produce is 
larger, and that live per cent, in value is secreted 
i>y tljc agents who are employed to superintend the 
operations.— (J align an Vs Messenger. 

Aright Telegraphs. —M. Louzoni, an Italian, has 
invented* a system of night telegraphs, consisting 
of three fixed luininofis points, which may bo 
eclipsed together or separately. Uhcse three 
points arc deposed o( at the extremities of aright- 
angled triangle, having two equal sides, one horUonr 
tal, the other vertical. ll‘, by means of a screen, one 
of these lights be hidden, the other two indicate the 
direction of the side opposed to the eclipsed angle, 
and there will be thus three different signs. The 
throe points shining simultaneously will form a 
foifrth, and a fifth is given by a single light. By 
combining two by two, the numbers corresponding 
to each of these signs, M. Louzoni designates tho 
different letters qf the alphabet. & 

44 Man-ovcrboard” Boat.— 1 The experiments made 
yesterday with what is called the “ Man-overboard" 
Boat succeeded beyond expectation. She was first 
hoisted endwise to the yard-ann of the ship Panama, 
33 feet from # the water, then suddenly cut loose; 
she plunged but two feet, keeping right side up, and 
the uatcr^unning-out of the scuttles iu the bottom. 
She was next hoisted 45 feet, and again cut loose to a 
similar effect. She was then hoisted to. the great 
height pf 32 feet, where she hung ready fork dive that 
would have completely destroyed a boat of any other 
construction; the signal, “ man overboard" given, 
she plunged from her aerial elevation, dipping the 
end of her bow two feet six inches in the water, and 
bumbling to the surface in an instaq^. Bins was 
next thrown over the bulwarks of the ship (21 feet 
from the water) as if some one had really fallen 
overboard. A man then stood on her aide long 
enough to swamp any three ordinary boats, and en- 

I'miM.l In ti.nnn ll iiHiln. k«l 4 m n.ln TVl*l4_ 


is uuut o» the ptun oi Francis' life boats, and it u 
impossible for any boat not possessing tlieir im¬ 
provements iuA perfections to»pcTfonn such feats. 
In tho event of u man falling overboard they may 
be thi own over the side of the ship, and the man be 
seated safely on the water - in a few seconds.— A ew 
York Courier . 

<#-»- 

Intending Patentees may ^supplied 
gratis with Instructions, by appiicati&i (post¬ 
paid) to Messrs. J. C. llobertson ana Co. t 
166, Fleet-street', by whom is h$pt the only 
CoMi’ftiTK Registry SfJ? atkntb Extant 
ft om 1617 to the present time ). 
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WAKB S PATENT PADDLE-WHEEL. 


Sir,—I beg to hand you a plan and ex¬ 
planation of my paddle-wheel, which I 
.shall be obliged if you will insert in the 
Mechanics' Magazine. Considering that 
so many patents for improvements in pro¬ 
pelling apparatus have been taken out, 
another patentee may expect to be looked 
upon with as «nuch suspicion as a start¬ 
ing adventurer in the literary world. 
That the common wheel cannot be im¬ 
proved upon, may be stoutly maintained, 
and a .hundred failures referred to as 
pihof. The strength of this evidence 
certainly cannot be denied: patentees, 
undoubtedly,* onq after another, r havc 
been disappointed, and involved in se¬ 
rious loss. It roust, nevertheless, be al¬ 
lowed, th^t these continual efforts, unsuc- r 
cessful though they may have been,^>rove 
the wide-spread opinion, that sofnething 
is to be g&ined. And perhaps persever¬ 
ance may at last solve the problem satis¬ 
factorily. At all events, perseverance is 
not a dishonourable quality. In order to 
its existence, difficulties must present 
themselves, and they do not. appear to be 
wanting in paddle-wheel improvement. 

The object of the wheel represented in 
the prefixed engraving is, to dirclt the 
floats, while under water, into a perpen¬ 
dicular position. The eccentric .motion, 
w'hich has long been known as a means 
of effecting this purpose, is introduced; 
that which is new is the mode of connect¬ 
ing it with the floats. 

Referring to the plan, fig. 1, A A are 
the arms of the common wheel; the axle 
is hid from view; the outer circle repre¬ 
sents the rim. ami a are the floats, turn¬ 
ing on pivots which are inserted into* the 
arms A A; B is tHe eccentric wheel, 
turning on an enlarged axis <C, fixed to 
the vessel’s side as is customary. The pro¬ 
jecting arms of the eccentric wheel bbb 
are ordinarily connected with the floats 
by rods having a pivot at each extremity; 
but, in the present wheel, a series of 
joints, c c c, are used instead, two hf 
which arc required to each float. D, fig. 
2, is a float, (which is made much deeper 
than ordinary, that the width of the pad¬ 
dle-wheel may bef reduced,) one jrivot of 
whitfb, d, is lengthened and bent up¬ 
wards, and again t<J the left: tef this part 
, the series of joints are connecttftl. As the 
eccentric works next to the # vefcd, ''this 
pivot, of course, must be the inner one. 


The substftution of joints for the bar 
having a pivot at each extremity, com¬ 
monly used, has the following effect. 
During the greater part of the revolution 
of the* paddle-wheel they arc slackened. 
Immediately on a Jloat passing the per¬ 
pendicular line the joints become 
otight, and remain so till past the perpen¬ 
dicular line e* opposite, or vice versa. 
Friction is by this arrangement reduced 
as much as possible. Restraint on the 
floats only commences a little before their 
entering the waiter, and ceases similarly 
when they emerge. 

Simplicity and strength have been aimed 
at, to the utlnost, in the construction of 
this wheel.■’The common wheel undoubt¬ 
edly stands unrivalled iu these two par¬ 
ticulars, but some few steam-vessels have 
long made sea voyages with moveable pad¬ 
dles. Morgan's wheels have been fitted 
to several government steamers, and stood 
the bnrunt of many a tempest, /^spirit 
of dissatisfaction seems, particularly at 
present, to be abroad among steam- 
packet ow ners, with regard to the com¬ 
mon wheel. Archimedean screws arc 
adopted by some, and feathering paddles 
by others. A remarkably swift steamer, 
lately built; the Magician, is fitted with 
the latter; and at Hull, after having 
experimented satisfactorily with the Jr is, 
(which made sea voyages regulurly with 
feathering paddles,) the spirited proprie¬ 
tors of the Victoria, a large and well- 
known steam-ship, have commenced fit¬ 
ting her with wheels of this descrip¬ 
tion. By having deeper floats, they are 
enabled to reduce the width of the pad- 
dle-boxesavery considerably, an advan¬ 
tage which cannot be considered a small 
one, when the obstruction which they 
present to the speed of the vessel, in a 
jpeal wind,,is considered. In a new 
steamer, the saving of having paddle- 
wheals about Half the width, of the com¬ 
mon wheels would be very considerable. 
Those who are about Building new steam¬ 
ers should have their attention directed to 
this particular. The advantages which 
the different.engle at which feathering 

a * These lines, E e, are drawn bo uh to hound the 
circle described by the projecting arms* of the eccen- 
tri^wheel. In planning a wheel, the height, there¬ 
fore, of the water Jin£ must be determined before 
the length 6f the projecting arnib-of the eccentric Is 
fixed upon. 
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paddles enter and leave the water occa¬ 
sion, especially in rough weather, might 
be referred to; but that is j; subject with 
which those who have studied paddle- 
wheels are familiar. Trusting 1 have 
not encroached too much on your limits, 

I am, Sir, your obedient servgnt, 

James Wake, Jun. 

Goole, January 12, 1843, 

dredge's SDSPENSION-ll^IDGB SY8TEM 

-REPLY OP MR. DREDGE TO PRO¬ 
FESSOR MOSELEY. . 

Sir,—I have just seen Professor Mose¬ 
ley's letter in your last Number, and in, 
reply beg to say that, since writing to 
you on the 31st of December,* 1 have 
obtained and examined the Professor’s 
work, at least that part of ft which treats 
on suspension* bridges; and, having dons 
bo, I freely acknowledge that there is no 
ground for me to accuse him of * bor¬ 
rowing the ideas of another, without ac¬ 
knowledgment.” At the same time I 
must say, that the misunderstanding, 
whatever it is, has arisen entirely from 
an error of his own, made in the work 
now before me. What I allude to is the 
note at the foot of page 543, in whicl^he 
says, “ the variation of the section of the 
chains, as shown above, is the same as 
that exhibited in the platf of a suspen¬ 
sion-bridge recently invented by Mr. 
Dredge, and appears to constitute the 
only merit of the invention.'* Supposing 
this assertion to be correct, and compar¬ 
ing it with the paragraph in thc*Preface, 
which is quoted in Mr. Moseley’s letter, 
I do not see that I could arrive at any 
other conclusion than I did; and know¬ 
ing that no other person had any claim 
to the invention but myself, I think it 
will he admitted that I was justified in 
what I said. 

Mr. Davies Gilbert's table, which Mr. 

, Jloseley alludes to, is vpry well kngwn; 
and I had always entertained an idea that 
die variation in the s&tion of the cate- 
„ nary was approximated muqji nearer than 
it could be carried out in practice, and 
could not think that Mr. Moseley would 
have wished to extend the investigation 
further; but I'was snore surprised to 
And t£at, after he had done so, he had 
confounded my principles of suspension 
with it, when, if he had examined any 
bridge I have eregred, or any jppers I 
have published, "he must have seen his 
err or. Take, for instance, the foot-bridge 


across the ornamental water iu the lie- 
gent’s-park, which is 150 feet span. The 
section of iron in the chains, at the points 
of suspension, is 8*904 inches, andat the 
centre ‘742 inches, exhibiting a difference 
of 8*162 inches. 

If it were upon the principles of the 
common catenary, with vertical rods to 
sustain the platform, and the section of 
the chains the same at the points of sfis- 
peusion, namely, 8*904*iuchcs, the sec¬ 
tional area of the chains at the centre, 
according to Davies Gilbert's table; must 
be 8*1)0 inches Jbeing a difference of only 
‘304?Instead or 8* 102 inches; and, be¬ 
sides this, it w r ould be less powerful. 
From experience I can state, that, as 
nqpr as it can be approached in practice, 

I have found my suspension-chain so to 
vary in its dimensions, as to be every 
where of the same strength^ 

•i-ict Mr! Moseley's opinion upon this 
point, however, be w'hat. it may, I must 
request him, in any subsequent edition 
of his work, to suppress the note in ques¬ 
tion : and this for two reasons—first, be¬ 
cause it is iriborrect,.and therefore preju¬ 
dicial to his work; and, secondly, because 
it may be prejudicial to me. • 

I trust that this explanation will satisfy 
Mr. Moseley, and clear ine from all im¬ 
putation of having accused him unjustly; 
and allow me to add, that, if what I said 
was .founded in error, it was in conse¬ 
quence of the error committed by him in 
his own work. 

I am, Sir, your obedient servant, 

. James Dredge. ' 

Bath, January 10, 1H13. 

[We shall be glad to receive the papers 
mentioned by Mr. Dredge in his post¬ 
script.—Ed. 

. DISSOLVING VIEWS. 

Sir,—The dissolving views exhibited 
at the Royal Adelaide Gallery and the 
Polytechnic Institution, having excited 
considerable attention, and, so far as I 
am aware, nothing explanatory of the 
means by which the effects arc produced 
having been published, 1 am induced to 
offer a few remarks on the subject, for 
insertion in your valuable Journal. 

Sightseers may be divided into two 
classes, the ignorant and the enlightened. 
Tht? former clasS are great lovers of the 
marfcllous, and are delighted with any 
cff£ct.which seems to them to partake of 
this character. But if they are made to 
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comprehend—sometimes no easy task— 
that the effect with which they are de¬ 
lighted, is produced by simple and natural 
means, with other and less surprising 
effects of which they may or may not 
have been previously familiar, their feel¬ 
ing of delight is changed into one of 
disappointment, approaching often to in¬ 
dignation, at what they are pleased to 
consider a deception which has been 
practised upon tnem. It is not for this 
class that I write, few of w'Hom, how¬ 
ever, I imagine, are readers of thciA/e- 
chanics’ Magazine. My remarks arc 
intended for the other class, the. enlight¬ 
ened—those who, possessing a greater or 
less degree of acquaintance with the prin¬ 
ciples of science, think not the mdre 
meanly of an effect when {hey find that 
it is produced by merely a new applica¬ 
tion of an old principle. r <. 

To come to the point. The dissolving 
views are produced by the application of 
the oxy-hydrogen light to a fetuple of 
magic lanterns placed side by side. The 
lanterns are so fixed that .their illumi¬ 
nated discs occupy the same place on 
the screen, and there is a contrivance by 
which, when the gas is admitted to the 
one lantern it is withdrawn from the 
other. If now a view (painted on glass, 
as usual,) be placed in each lantern, the 
image of one of them only will be pro¬ 
jected on the screen, viz., of the one 
belonging to the illuminated lantern. But 
if the light be gradually withdrawn from 
• this, and admitted into the other lantern, 
It is obvious that the first image will fade, 
and the other come gradually into view. 
When the first has completely disap¬ 
peared from the screen, it is taken out 
and another inserted) tfhich will be in 
like manner brought into view, by a 
reversion of the process. 

When additions are made «to a view 
already on the screen, it will be under¬ 
stood that generally the additions are 
made by the second lantern, while the 
image produced bv the first remains. In 
this case the portions of the view con¬ 
tributed by each lantern will be of course 
only half illuminated. But it will be ob¬ 
served that the ^darkening of the view 
which Is thus rendered necessary, is so 
managed as to produce the effect 6f a 
sudden storm, by the. introduction of 
flashes of lightning, &c. , 

‘It is needless to enfer farther intoithe 
subject, as any one acquainted with the 
management of the magic lantern, will 


have no difficulty, from the hints already 
given, in devising means by which many 
other equally striking effects may be 
produced. 

Before concluding, I would*offer a re¬ 
mark on what are called the improved 
views ofr. the Polytechnic. I give no 
opinion on the subject» of those views; 
but their form , as compared with that 
of the previous views, I think is the very 
reverse of an improvement. The pre¬ 
vious views were circular, while the 
“ improved ” views are larger and ob¬ 
long. The cqpsequence of this is, that, 
the corners being too far removed from 
'the centre of the held of view, the effects 
of the chromatic aberration are most dis¬ 
agreeably apparent. Some may like to 
see the edges* of objects invested with 
those gorgeously coloured fringes which 
ire the effects of this “ improvement/' 
As I happen to prefer a picture which 
resembles nature to one which does not, 
I must be pardoned if I cannot think 
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Compound vertical and wubel 
barometer. 

Sir,—The approbation you have ex¬ 
pressed of Mr. Readman’s patent im¬ 
provements on the barometer, induces 
me to invito attention to a form of the 
instrument which I have nowhere met 
with, though it possesses some obviouB 
advantages. 

The opposite figure represents the form 
of the barometer, the peculiarity of which, 
as compared with the syphon and wheel 
barometer, consists in an ample enlarge¬ 
ment of the upper and closed efld of the 
tube, so as to answer the purpose which 
a cistern serves in the common barometer, 
of rendering the surface of the mercury, 
for HU practical*uses, stationary and un- * 
changeable, and confining the changes In 
the mfercurial column entirely to the 
•lower and opfcn end of the syphon. By 
this arrangement, with an additional short 
tube to the lyphon, we are enabled to 
combine in the styne instrument the se¬ 
parate advantages of the common ver¬ 
tical and wheel barometers. 

1. Ofjhe common vertical barometer. 
—As the surface of the mercury at A 
remain?stationary, we°sholl have tne full 
effect of every variation of the mercurial 
column in the short tybes B G, which 
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may be shown on a scale of inches and 
subordinate divisions, in the usual man¬ 



ner, except, of course, that in thfs ease 
the scale will be inverted, 31 inches being 
aW.be bottom. The surface at A should 
have ample width, to prevenPany percep¬ 
tible change of level; but if this be in¬ 
convenient, and accuracy iir the indica¬ 
tions of the instrument be desired, it may 
be obtained by making A bear a certain 
known*proportion to the bores of both 
the tubes B C—say as 50 to 1—and then 
reducing each inch on the scale* by the 
amount by whieh.tbe rise and fall 4>f the 
mercury in the tubes B C will fall short 
of an .inch. (See the method more fully 
explained in Dr.'Lardner's Treatise on 
Pneumatics, in the Cabinet Cyclopedia^, 
pp. 251, 252.) The intention end ad¬ 


vantage of having a separate tube, B. 
from that which contains the float of the 
wheel barometer, is, that the surface-line 
of the mercury will be more easily and 
correctly determined, not being affected 
by the presence of any extraneous sub¬ 
stance. The tube B should be protected 
from dust by a cap of ^hin leather, or 
other suitable means, which will not in- 
terfeve with the free pressure of the at¬ 
mosphere. * 

2. Of the wheel barometer.-*- In indi¬ 
cating minute changes in the mercurial 
column, this form of the jnstrument will 
have double the effect of the common 
syphon fonn ^of the wheel barometer. 
To jferceivc tins, it is only necessary to 
reqpllect that, in the ordinary form of 
the utheel barometer, the actual rise or 
fall of the mercury is indicated to only 
half thupamount in the short tube of the 
syphon; thus, a rise or fall of one inch 
in the whole instrument gives only a rise 
or fall of half an inch in the short leg of 
the syphon which contains the float. 
Hence, when the change* in the mdlcu- 
rial column are*in themselves minute, 
aqjl moreover divided between the two 
lege of the syphon, the difference of 
pressure becomes too slight to move the 
float, <and an early limit is imposed on 
the indications of the instrument. Now, 
as in the new form the- full effect of 
every change in the mercurial column 
will be given in the short tube, and cor¬ 
respondingly communicated to the float, 
it will obviously be capable of indicating 
changes as minute again as those of the 
common wheel bfrometer., 

In this instrument the wheel barometer 
will be best employed in subservience to 
the vertical scale; the periphery of the 
wheel should therefore correspond with 
one inch on that scale, and the dial should 
be divided into 100 parts, answering to 
the vernier of the vertical vale. 

Having referred to Dr. Lardncr's 
Treatise, I wish to advert shortly to an 
imperfection he attributes to the wheel 
barometer, which I am unable to com¬ 
prehend. He says, (p.*259,) “ In this 
fornf of the barometer, it is evident that 
the ptpponderancc^of the iron baft (float) 
assistajthc atmospheric pressure in sus¬ 
taining the column* This cause of error, 
however, may be diminished almost in¬ 
definitely, by making the preponderance 
of the ball over the counterpoise barely 
sufficient to overcome the frictiodof the 
wheel." The meaning of the first part of 
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the above extract, as l understand it* Is, 
that the iron ball or float, renting on or 
partly immersed in the mercury, raises 
the mercurial column'higher than it would 
stand without it, and makes it indicate a 
greater pressure than the atmosphere 
alone would cauqp. But is not an iron 
ball, floating--say half immersed—in the 
liirrcury just equivalent to so much mer¬ 
cury as is displaced by the immersed* por¬ 
tion of the hall ? If, theft, instead jif the 
ball,*«o much additional rnercyry were 
poured into the tube, would it make any 
tli Here nee in the absolute height of the 
mercurial column abstained by the At¬ 
mosphere F in othe#*wordp, in the .dis¬ 


tance between the surfaces of the mer¬ 
cury in the two legs of the syphon t If 
not, I am unable to perceive that the case 
is at all altered when the iron ball is float- 
, ing, half immersed, in the mercury. 
Does* not the oaJi, ift effect^ become a 
cqjnponent part of the mercurial column, 
instead of cXferpiflng an independent pres¬ 
sure on it, conjointly with the atmosphere, 
as jivould seem to be the legitimate infer¬ 
ence from Dy. Laniner’s words ? If I 
have taken an erroneous view of the sub¬ 
ject, I shall be hifypy to be set right, 
i am, Sir, &c. &c., 

• N. N. L. 

Jamiarf, isl.'Jj 
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Sir,—In experimenting with the elec¬ 
trotype, 1 have experienced nufch.i'ipofi- 
venicnce fnotn the want, of an Apparatus 
at once cheap and (simple in its^CQnstruc- 
tion, and at the same time constant in 
its-operation. The pl&tinizcd silver bat¬ 
teries of Mr. Strike wad others, men¬ 
tioned in your Magazine, undoubtedly 
possess all the qualities there asojribed r to 
them; but then they arc noVonly expen¬ 
sive, hut diilicult to procure by persons 
situated like myself, far distant from 1-he 
metropolis; and to make them, requires 
not only a tolerable Acquaintance withf 
chemical science, but also, a number 
of chemical materials wilh hard names, 
enough to discourage a tyijp. 

The accompanying sketch is a section 
of an apparatus invented by me with % 
view to overcopae some of the difficulties 
here enumerated, and 1 think it will be 
found to possess advantages in common 
wijji no other yet constructed* 
Description. 

A is a flat piece of wood, about 12 
inches square, with an upright, 11, fixed 
firmly into it. C is a vessel of earthen¬ 
ware; D is a rim of wood, with tlfrce 
legs at the bottom tj stand upon, an 
inch»long or thereabouts^ this rim has 
a bottom of plaster of Paris cast in it, 
about l of an inch thick ; E is a binding 
screw, fixed in the edge of. the riir. D, 
through the eye of which the copper 
wires from the poles of the battery pass, 
and are firmly held in metallic contact 
by the screw at top; F is the sink plate, 
and G the article upon which the copper 
is to be precipitated. H is a saucer, or 
any concave article of earthenware or 
glass, tifith a hole through the rftiddle 
about f of an inch diameter; this saucer 
must be of such size as to go easily into 
the wood rim I); it rests, concave side 
Hown, on three woodeifpegs fixed^o I), 
just aboye the zink plate F; I is a bottle 
Supported by the ring K, and placed with 
the neck dowAwards over file hole in th<% 
saucer H; L is a syphon made of a 
piece of glass tube, bent as represented 
in the drawing, the saucer H having a 
piece taken out at tlie side to let it pass 
throdgh ; M is a jar to receive the waste 
liquor. The dotted curves on each side 
or D, show the position of a piece of- 
muslin or net about 3 or 4 inchra broad, • 
and going all round, onc*edgc of which 
is fastened by a^tring tied tight round in 
the groove at the top edge of D, and the 
otHfer has a small piece of w'halebone 


sewed in, and made to hang over the 
side of C, so that between the outside of 
D, aud 'inside of C, all round, is forn^d 
a sort of bag or pouch. 

The following is the modus operandi t 
—Put the article to be deposited upon, 
and the zink plate in their respective 
places, then fill the vessel C, with a Sa¬ 
turated solution of sulphate of copper up 
to the dotted line, anu^ put a few crystals 
of tin* same into the muslin bag to supply 
the jwjuid as »,thc copper is extracted. 
Theif fill D up to the same level with one 
part sulphuric acid and thirty parts"watcr 
previously mixed; next fill the syphon 
with the same, and put*it in its place; 
the saucer may now be inverted over the 
zink and the fountain I, previously filled 
wjth the sulphuric acid solution. The 
hydjogen gas evolved from the zink will 
collect under the saucey, and be seen to 
rise intgAhc fountain 1, allotting the acid¬ 
ulated water to descend, to supply the 
place of the exhausted liquor in I), which 
w'ill flow over through the syphon into 
M. The fountain 1, after a time, will be 
filled with hydrogen ga9, which may be 
transferred to any convenient recipient 
till wanted. 

* It will be seen by the above, that the 
principal feature of this invention is the 
application of a fountain to supply fresh 
liquor to the zink as the other becomes 
exhausted, so that provision is here made 
for keeping up the original strength of 
the sulphuric acid solution, as well as * 
the cupreous one, and at the same time, 
saving a material hitherto neglected, 
viz., hydrogen gas, which has become of 
•greater importance! since the discovery 
of the process of autogenois soldering, &c. 

If you consider the above worthy a 
place in ^our valuable Miscofianv, you 
will confer an obligation on 
• Your obedient Servant, 

Willias^ Wynn. 

Be v or Icy, January 4, 1843. m 

P. S. In reading over your Notices of 
Patents, 1 recollqct having seen in one 
of your baek Numbers, under the head 
“ Steam-Engine Improvements,” a claim 
laid to the invention of a governor, as 
applied to the safety vfcive of marine 
boilers, in ordc^ to relieve thi? valve of 
part j>f the weight every time the engine » 
stc^* 7 , as a preventive against explosions; 
your Magazine, however, will bear ample 
testimony to my claims of priority—;oTtfe, 
vol. xxxii. page 103. 

*w. w. 
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We hare now two pamphlets before ns, 
which may be regarded as indicating, in 
rather a remarkable manner, the stage at 
which gas-lighting' has arrived in Eng¬ 
land. One, which is from the pen of our 
old and much-esteemed correspondent Mr. 
1.0. Ratter, has dor its object to dear away 
the doubts add prejudices which *still prevail 
so extensivdy as to the applicability ol gas¬ 
light to private houses, (that is, in England 
proper, for in the prjndpal cities and towns 
of Scotland, gas is already nearly as much 
used for domestic purposes as for the light¬ 
ing of streets, factories, shops, &c.) The 
other, by Mr. Henry Flower, is intended to 
show that th<f gas-meters, by Which it )hu 
been commonly supposed the past prepress 
of gas lighting has been wonderful^ accele¬ 
rated, from their establishing an infallible 
measure of the advantages' conferred by 
gas companies or their customers, are, alter 
all, uiere instruments of trickery and im¬ 
posture. 

Mr. Ratter's Treatise calls for little else 
than an earnest recommendation of its con¬ 
tents to the attention of all gas light com¬ 
panies and consumers on this side of the 
Tweed. The former will learn from it how, 
by the mere spread. of just notions on the 
*aubject of gas-lighting, their dividends may 
be more than doubled and tripled; and the 
latter, how foolish it is in them to tarry a 
aingle day under the fglijginous and filthy 
dominion of wa^ and tallow, after the mo- * 
dern Athenians, and even thtf most Boeotian 
of their compatriots, have so satisfactorily de¬ 
monstrated that people have but to will it, 
to make their houses radiant with a light/* 
second only to that of the sun itself, for in¬ 
tensity, safety, tad cheapness. The gas 
companies could not do a wiser thing, 
for their own interests, than to distribute, 

* Advantages of Gaadlght to Private Houses. By 
1. O. N. Rutter, Ksq.,^.R.S,A. f Engineer to tbc 
Old Brighton Gas Company.' Parker, London. • 

Gas Meteu j their Unfairness demonstrated, and 
the Loss arising to the Consume’-* of Gas by thels on 
% pointed out. With Instructions far Proving their 
deficiency of Measure, and Pirrctions for Keeping 
a MCter In Order. By Henry Flower. Second mu¬ 
tton. To which is added, the Method of N^htha- 
llstng and thoroughly Purifying Coal Gas. 80 pp. 
8vo. Msnn, London. 


gratuitously, copies of Mr. Rutter’s treatise 
throughout their respective districts. 

Mr. Flower’s production demands a more 
particular notioe. It is cleverly and plau¬ 
sibly written; but, in tgtr humble judgment, 
in a most uncandiA spirit, and with very si- 
nfltcc views. The author knows, evidently, 
what he|is about; but we do not think he 
woyld like all the world to be as tyell informed 
in that respect as he is himself. His osten¬ 
sible purpose is tifcget up an outcry against 
the companies, on the ground of their pa¬ 
tronising 9 a tnod^of measuring their supplies 
to the public, >ghich they know to be false, 
and make use of because it is so. His real 
purpose we take to be something very dif¬ 
ferent—one which, though foiled from ob¬ 
servation at present, by. protestations of ex¬ 
clusive ^xiety for the public weal, wfiuld 
probably become apparent enough, were all 
the meters now patronized by the companies 
ones got rid of. Hist the charge brought 
by M r ' Flower against the companies is 
most unjust, a very few words may suffice 
to show. Everg one, who knows any /king 
of the history of gas-lighting, knows that 
the plan of measuring by meters the gas 
supplied to customers, did not originate with 
the compiyiies, and was not assented to by 
them, till after a good deal of opposition 
and delay on their parts—not, in fact, till 
it was literally forced upon them by the 
pressure of public opinion, under a strong 
conviction, on 4he part of the public, that 
there was no other possible way of protect¬ 
ing consumers from the most extortion¬ 
ate charges on thejurt of these great char¬ 
tered Monopolists. The meter first adoptetf 
by the conyxwies vA the water meter, in¬ 
vented by Mr % Clegg, (afterwards known, 
from the name of the manufacturer, as 
Crosby’e,) and this amply because it was 
universally thought at the time to be the best. 
So far, therefore, it is clear that the companies 
could have had no intention of taking any ad¬ 
vantage of the public. Faults, it is true, 
^ have be«n since fomr*. jrith the water 
meter, and several good methbds have been 
suggested of remedying them—Mr. Botten's, 
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for example, of which we gave a^deacription 
in our 932nd Number. But metera are nr t 
cheap articles ^ and after a' large town has 
been once supplied, the introduction of new ‘ 
metera, no matter what their suplriorky 
may 1 he, is necessarily f work of time. No 
one could reasonably expect of any company 
to furnish all their customers with new me-* 
ten, at every new step made, or supposed 
to be made, in, the progress of invention 
The utmost that we ought to hope from 
them, U, that when new meters are wanted 
forcustomers, they will prefer those which 
.are of the newest and most approved fashion; 
and we have yet to learn that the companies 
have shown any culpable unreadiness in this < 
respect. Mr. Flower does not accuse them 
of anything of the sort, and seeing how will¬ 
ing be is to bespatter them if he can, we may 
be su£b that if there had been any ground 
for charging them with opposition to the adop¬ 
tion of new improvements, hewouldhavc found 
it out. His objection is to the water me¬ 
ters- altogether. He affects to regard them 
as radically false in principle, and incapable 
by any change or modification^ registering 
correctly the gas that passes through them. 
How they have been improved, or how they 
might be improved, or how far thdcompanies 
have exerted themselves to improve them, he 
never troubles himself to inquire. He takes 
some of the oldest and worst he can find, 
for fair specimens of the whole, and throws 
on the companies who but adopted this sys¬ 
tem of measurement at the bidding pAHhc 
public, the blame of all the unfairness which 
he is pleased to impute to it. And because, 
forsooth! the companies do^not thiqjc fit to 
tatce any notice of his attacks upon thenT, he 
U^nks 11 it may fairly *be said tjiat they 
have let judgment go by default” We think 
the companies do quite right, and necd £ be in 
no fear that an impartial public willysfUader-' 
such circumstances, infer anything to their 
prejndigp from their silence. A person who 
asks another to meet him in the field of fair 
inquiry, but begins by calling that other 
rogue and scoundrel,dias no right to the cour¬ 
tesy of a meeting. Nor wodld any but the 
veriest simpletons^be seriously influenced by 


anything thaj; could fell from, so outrageous 
a swaggerer. * ' 

What woulcUMr. Flower havdi if he could 
have all his own way ? Supposing the water 
meters were as incurably faulty as be alleges, 
what then ? Must the attempt to supply by 
measure be altogether abandoned, or tnuft 
water measuring 4 only be abandoned? On 
this point of the what Men, Mr. Flower' 
preserves a profound, but to us by no 
means mysterious* silence. Of late, there 

v has been a .good deal said about the advan¬ 
tages of certain dry meters, and at the tail 
(where stings usually be) oT Mr. Flower’s 
preface, there is the following notice of one 
of the class, .which, though slight, is because 
of that very IlightnesB, only thQ more preg¬ 
nant of meaning. 

11 I that I have not fadH. an oppor¬ 

tunity of testing Mr. Defrics’s patent dry 
gas meter. It is upon a very excellent prin¬ 
ciple, but 1 caif only s{Aak quoad hoe .*’ 

Propter hoc — Mr. Flower ! Now the 
murder’s out* • 

We have ourselves a very favourable opi¬ 
nion of the dry meter system, and think it 
likely that it will ultimately supersede the 
other ; t but, if it be really the better of the 
twS, and if Mr. Defries’s meter be the best 
of the class, (for there are others) there- is 
no need of hireling pamphleteers, or volun¬ 
teer traducers, to make all this speedily ap¬ 
parent to the world. 

When reading the charges of fraud which 
M r . Flower fulminate* so boldly against the 
companies, we expected to caltie at last upon 
some astounding exposure of enormous pro¬ 
fits made by the fnyid practised. No such 
thing. Mr. Flower does not, because ho 
could not* in opposition to notorious 
facts, allege that the Gas Companies make 
more on an average than the common rate 
of interest on their invested capitals. Ac¬ 
cording to Mr. Flower, the companies prac¬ 
tise roguery purely for thf roguery’s sake;' 
and,this, though there be among the direc¬ 
tory of these companies some of 4hc most 
respectable and respected men of nearly 
•eveqr city and towrf in the kingdom. Pott 
hoc, Ml*. Flower—no mere need be said. 

Wc may not unfitly take this opportunity 
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of sailing attention to certain unoccupied 
Adds (not adverted to in either of the patn- 
* phiets before us) which one $ould least of all 
expect to And', at this time of day, strangers 
to the advantages oi gas-lighting. Wc allude 
'to our public dobk-yarda and arsenals. 
When at Portsmouth lately, we were aston¬ 
ished to s$e tlic vast dock-yard at that place, 
enclosing many millions' worth of public 
property, no better illunynated at night than 
in the farthing rushlight days of oflr grand¬ 
fathers, when the chief duty of lamps out of* 
doors seemed £o be to make “ darkness visi¬ 
ble;" and, on enqtiiry, wc were informed 
that the same is the case* in all the other 
ynrds. Strong detachments of J:he new police • 
have been introduced to assist in th^watch¬ 
ing and warding of these establishments; 
hut the introduction of lightffi£ by gas, 
which experience has shown to be so incom¬ 
parable an auxiliary in thk protection of 
persons as well as property during the dark¬ 
ness of the night, is most unaccountably * 
if not culpably, delayed. The neglect of 
Government in this respect will appear the 
more reprehensible, when it is considered 
how peculiarly liable such places are, to be 
tile scenes of midnight accident, pillage, 
and disaster, from their numerous o(>en 
quays and basins—immense building slips, 
involved iu thickest gloom by the roofs 
erected to protect them from the weather— 
and huge piles of building, nearly all filled 
with stores of the moift combustible descrip¬ 
tion. Witnesl the destructive fires which 
took place some time ago in the Ports¬ 
mouth and SheerncsH yards, on the mystery 
attending which, two or three well-planted 
gas lamps would probably have thrown more 
light than a do^en courts of enquiry—if, in¬ 
deed, they would not have prevented their • 
occurrence altogether. Witness, too, the 
numerous lives wltich have been lost or 
placed in jeopardy in these dock-yards, from 
persons missing their way in dark and fbggy 
nights, Aid walking into, their unfenefd ex¬ 
cavations—these persons, too, bcingtof the 
vfcry number of those set to watch ‘ovcf 
them—men sacrificed in the performance of 
their duty, simply because their superiors 


choose to "keep behind all the rest of the 
world in the inarch of improvement. The 
melancholy fate of Ensign lltfshbrooke, (son 
of Colonel Rushbrookc, M. P.,) and a relief 
sentinel under his command, who were thus 
drowned in one^of the basins of the Ports¬ 
mouth Yard, must still be fresh in the recol- 
lection of nipiiy of our readers. Nor will 
they probably have forgotten, bow at the 
last fire in the Woolwich Yard, -which hap¬ 
pened during an intense fog, a gallant volun¬ 
teer from one (IF the ships in the river lost 
his lifg iu the same way, and several marines, 
who tumbledlnto the basin after him, were 
only rescuefl with the greatest difficulty. 
Witness farther the annual loss from nightly 
thievery, which notoriously tikes place in 
all our dock-yards, one tithe of the amount 
of which would probably suffice to jjpy for 
all til* gas-light that would be requited to 
make sueli thievery, to any serious extent, 
next to impossible. We have beard—but 
can hardly believe it to be possible—that it 
ift not so much insensibility to the advan¬ 
tages of gas-lighting, as certain marvellously 
narrow considerations of economy? which 
stand in the way of its adoption by the 
Lords Commissioners of tbe Admiralty. 
Tenders, it is said, were obtained for light¬ 
ing one*of our principal dock-yards, and the 
question of acceptance decided in the nega¬ 
tive, by a matter of considerably less than 
30/.! If this be true, or whether it be true 
or not, we hope that another session of par¬ 
liament will nSt lie suffered to pafe, without 
a strict enquiry being made into the real 
causes of a state of things so inexcusable and 
disgpMftful. 

We believe tha£ some, if not all of our 
mercantile dock companies, are just as much 
to blame, in*this respect, %s the Comrnis- 
sioocfs who have the superintendence of Her 
Majesty's dock-yards. We read, the other 
day, of a tide-waiter losing his life while 
doing duty in the London Docks, fall¬ 
ing into the' Hermitage Basin; the night 
was pitch dark, and there were no gas¬ 
lights to guide Jam in Ins founds. Had the 
unfortunate victim been any other than a 
poor tide-waiter—a chcdrman, or deputy- 
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chairman of directors, for instance—we 
should perchance hare had the consolation 
to see lamps forthwith erected at every 
turn and corner of the London DocUb, that 
no more brother directors might tumble 
in; but, as things go, it is Cut tide-waiters, 
and such like, whom nobody Jcnows or cares* 
for, that perish from the ndll-lighting of 
these docks; and non-lighted we suppose 
they will remain, till something worse, or 
better, happens. # 

ABSTRACTS OF SPECIFICATION OF ENGLISH 
PATENTS RECENTLY ENROLLED. 

John Rkvan, of Chelsea, Gent., ( 
for* an improved mode of expelling the 
air from certain caeee or vessel* used:for 
the preservation of various articles of food. 
Ptttei^ dated, April 6th, 1842. Specifica¬ 
tion enrolled, October 6th, 1842. c 

lly the methods commonly followed in 
the manufacture of preserved meats, the 
air is expelled from them by the application 
of external heat at very high degrees of 
temperature, by which the quality of the 
meat is stated to be injuriously affected. 
Mr. FJpvan pursues a different process. 
The meat being packed in an* air-tight case 
os usual, he connects the case by a metal 
tube, with an air-exhausting apparatus, and 
by another metal tube, with a*vessel con¬ 
taining gelatine in a state of warm solution. 
As the exhausting apparatus extr&cts the 
fixed dr from the meat through one tube, 
the warm gelatine rushes in through the 
other tube to supply its place. The case is 
then hermetically closed by cutting and 
pressing, or nipping the tubes at the parts 
of insertion; after which it ft submitted to 
boiling water for a longer or shorter pe¬ 
riod, according to its size (in the case of a 
fowl, thirty minutes is stated to be suffi- 
dent). It is then allow eibto cool, the 
process is complete. 

• Henry* Beaumont ITkkson, or Green¬ 
wich, M.A. ajjd M.D., for certain im¬ 
provements in the art of depositing and • 
manufacturing metal and metal articles 
by electro-galoahic agency, and in the ap¬ 
paratus connected therewith. Patent dated, 
June ^ 1842. Specification enrolled, Dec. 
1, 1842. 

Dr. Leeson’s improvements are thirteen 
in number. He claims 1st, a new method 
of constructing otHb galvanic battery, of 
which the distinguishing feature is a parti¬ 
cular mode of'placing or constructing the 
metal bars connecting the cathode and 
anode plates, so that one plate can be readily 


ii!> 

removed or Changed without disturbing the 
remainder; together with R new mode of 
Supporting and*arranging the porous cells* 
in one frame, so that the whole can be at 
once removed. 2. The application of a 
galvanic battery for the puipose of cleaning 
the zink and copper plates used in any bat¬ 
tery, and for the purpose of depositing mer-* 
cury upon the zfhk plates. 3. ■Che application 
of the electro-lytic fluids for the purpose of 
excitinjr an electric current, to be used in the 
deposition of meta^ 4. The use of whut is 
termed dp “ intensity arrangement,” for tlie 
• purpose of obtaining a good metallic deposit, 
which arrangement consists in the use of a 
galvanic battery, composed o& more tlian ten 
pairs of plates. 5. A Jbethod of manufac¬ 
turing, works o^ art, and other articles in 
silver, by depositing the metals upon moulds 
of wax, plainer ol" Paris, and*other non¬ 
conducting or badly conducting surfaces, by 
means of a strong solution of cyanide of 
silver andqbtassiuin, and the use of elastic 
moulds, for the purpose of producing casts 
to be employed in the processes of electro- 
deposition. 6* The giying motion to the 
surface to be deposited upon, or to the elec¬ 
tro-lytic fluid in which such surfacg is 
immersed during the period of electro-depo¬ 
sition. 7. The application of the clectro-dc- 
podltion of metals and metallic alloys, to the 
formation of reflecting surfaces of parabolic 
and other reflectors and specula. 8. A 
methoil of depositing metallic alloys. 0. 
A method of preparing metallic surfaces for 
electro-deposition, by previously covering 
the same with a slight coating of metallic 
mercury: 10. A method of arranging the 
articles to be deposited on, so as to assist 
in generating and maintaining the galvanic 
current. 11. A method of depositing me¬ 
tals by the aid of ^electrolytic solutions, not 
originally containing such Rietais as com¬ 
ponent parts thereof, when in conjunction 
with a cathode of the metal to be deposited. 
12. The flse of electro-deposition when 
employing the cathodes as a means of manu¬ 
facturing platinum and other metals from their 
respective ores. And 13. The application 
of electro-deposition to the*manufuctilre of 
vessels and other articles of platinum, or 
to the covering metal and other surfaces with 
platinum. 

Kent Kinodon, of Exeter, Cabinet¬ 
maker, for certain improvements in im¬ 
pressing and embossing patterns on silk, 
catty i, and other woven or felted fabrics. 
Patent dated, Apnl 7, 1842. .Specification 
, enrolled, October 24, 1842. g 

To produce a flock-embossed cloth *— 
The patentee takes any plain piece of cloth 
and stamps it of the required pattern by 
means of a wooden block, on yhich the 
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pattern is engraved in relief, and the raised 
parts of which have been previously done 
, over frith a solution of caoutchouc; after this 
caoutchouc solution has become dry he spreads 
over it what is known by the name of flock¬ 
ing varnish, and then dusts the flock on 
the varnished ^Murts, to which it permanently 
•adheres. 

7b produce* bronzed oiP gilt cloth :—The 
doth is done over first with a solution of 
caoutchouc, and then with a gold size made 
in the usual way, which may be either gilt 
or bronzed; the embossing is the%*effccted 
either by means of flock in the, way before^ 
described, or by passing the cloth through 
engraved cylinders. * 

James BoYDEi.Lt Junior, of the*Oak 
Farm Works, Dudley, Iron Master, 
for improvements in the*manufacture of 
keel-plates for vessels, iron* gates, gate - * 
posts, fencing and gratings. Patent dated, 
May 24, 184!g. Specification enrolled, 
October 24,*1842. 

44 Keel-plates” arc at present fashioned of 
any desired form by means of hand hammer¬ 
ing, with the aid sometimes* of heat. Mr. 
Boydell passes the‘plates through rollers 
suitably formed for that purpose, and is 
thereby, he says, enabled to produce both 
better and cheaper keel-plates. 

41 Iron gates, fencing, and gratings”*he 
manufactures by first pladng the bars or 
other parts of which they consist, in their 
intended positions, and binding them together 
with wire or wood clamps; then heating 
them in a furnace to a good welding heat 
which consumes the ligatures, and causes the 
pieces of iron to run sufficiently together at 
the parts of intersection to allow of their 
being removed on a truck from the fur¬ 
nace to the rollers, by introducing them 
carefully between which,they arc securely 
welded together in all parts. 

“ Gate-posts” are to be improved by cast¬ 
ing enlarged feet thereon, formed of the li¬ 
quid scoria or cinder of iron works. 

Samuel Hall, of Basford, C.E., for 
improvements in the combustion of full 
and smoke. Patent dated, May 9, 1842. 
Specification enrolled November 9, 1842. 

The improvements which form the sub¬ 
ject of this patent are stated to be supple¬ 
mentary to those described under Mr. Hall's 
previous patents, relating to combustion, of 
1836, 1838, and <2841. The first consists 
in certain “ peculiar ” arrangements for sap- 
plying atmospheric air to furnaces through 
a great number of passages, or in a greatly 
divided state. The air .is first introduced 
thfbugh a great number of tubes standing * 
vertically at the outer or chimney end of 
the furnaces, the different streams from 
which reuniting, pass into one column along 


a hollow dhamber under the main flue until 
it arrives at the bridge, where, in a consi¬ 
derably heated state, it is divided into two 
currents, which are carried one on each side 
roundsthe brick-work or fire-place enclosing 
the burning fuel, and admitted into the fuel 
through a number <ff orifices in the brick¬ 
work and the fire-door. The second im- 
•provement consists in producing*a more 
rapid combi&tion in the furnaces of loco¬ 
motive engines, by admitting through various 
channels, atmospheric air to thecarbonaccous 
parts of the* fire as well as to the volatile 
parts. A ffitre^consists in causing a draught 
through the fire of. locomotive engines 
whendhe engines are stopped, or before they 
are set to wdrk, by means of a pipe which 
proceeds from the front of the locomotive 
to the chimney, and passing up that is con- 
1 nected to another pipe, which is to be dipped 
into the boiler of any other locomotive at 
hand which happens to have its steam up. 
A fourth consists in preventing the escape 
of Bparks from locomotive chimne^, by 
throwing up jets of water from time to time 
into the chimney, by means of a perforated 
pipe connected to the force-pump ; aud in¬ 
tercepting those sparks which are not so 
quenched by means of a perforated hood, 
the aggregate amount of the holes in which 
is to be greater than the area of the chimney. 

William 4Toung, of Queen-^reet, 
London, Lamp Maker, for improvements 
in lamps end candlesticks. Patent dated, 
May 28, 1842. Specification enrolled, No¬ 
vember 28, 1842. 

The improvements in lamps consists in 
producing a ring-flame, by means of a num¬ 
ber of separate wicks heaped together, the 
interstices between which admit the air 
necessary for the support of the flame, and 
some subordinate contrivances, not of much 
novelty, for regulating the height of such 
wicks. 

The improvements in candlesticks con¬ 
sist in several ingenious additions to the 
already wufficientlg numerous class of “naves, 
alls, and equal to any of them, we daresay, 
in 14 candle-end " Utility. • 

John Robinson, Of Watnby-street, 

>. Commercial-road East, Engineer, for 
improvements in windlasses and capstans. 
Patent' dated, May 3, 1848. Specification 
enrolled, November 3, 1842. 

The first of thes£ improvements, (which 
are no less than thirteen in numbe^f) con¬ 
sists in making use of two barrels, one of 
which is half the size of the other, with 
guiding «pulleys between. s The reader ac¬ 
quainted with this class of machines will see, 
at once, that this is but the old Chinese 
windlass revived. The seoond is also an old 
acquaintance—the fusee windlass—with Jhis 
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; difference, that the conical barrel has a num- 
; ber of bits or stops inserted in the face of it, 

; in a spiral direction, to prevent {he cable, 
(ire suppose,) from being run off too quickly. 
The third is a ruide-plate, to regulate the 
running out of the cable. The fourth eon* 
sists in making the cross-heads for working 
the barrels of windlasses, (where Buch cross¬ 
heads are used,) of fourjbars instead of two. 
The fifth, sixth, and seventh"embrace three 
different, modes of giving motion to windlass # 
barrels—two of them by meads # of bands or 
straps, and the third by toothed surfaces. 
The eighth consists in employing a second 
barrel, with grooves, for the # purpose of* 
keeping the cable straight—another modifi¬ 
cation of the Chinese windlass, with the 
grooves substituted for the intermediate 
pulleys. The ninth is the Ghjpese wifldlass 
again, according to a third modification. 
The tenth improvement consists m throwing 
the nipping parts out of action by lowering 
the cross-head, and raising the palls by 
means of a semicircular gripper acted on by a 
handspike. The eleventh is a mode of giving 
motion to a windlass through the medium of 
a capstan. The twelfth is the substitution 
of two eccentrics for the ordinary crosshead 
And the thirteenth iB a new mode of working 
capstans, through the intervention of a re¬ 
volving tube, and a couple of wheels and 
pointer. • 

WATERLOO BRIDGE TOLLS. 

Sir,—In perusing your Number for Jan. 
14, I was greatly struck by the asser¬ 
tion, that the reduction of toll on Waterloo 
bridge had not been productive of any in¬ 
crease in the number of passengers; *and at 
first supposed, as no doubt you did yourself, 
that the numbers furnished by 11 a proprie¬ 
tor and annuitant,” were numbers of indivi¬ 
duals : but, on closer inspection, I find they 
are pounds sterling , which greatly alters the 
affair. lSq65 7/* given by tlA penny toll, 
shows 3,757,680 individuals to have paid 
toll; but 14,534/. given by the halfpenny 
toll, shows 6,976,320 persons to have passed, 
being not very much belaar the ffotft/q of 
the previous number. The policy of the 
reduction as regards the \>roprieto«3, I am 
not prepared to ^defend; but ^1 think this 
short statement will show its effect on the 
public, which is just what all previous ex¬ 
perience would lead us to expect. 

I remain, Sir, 

Your obeaient Servant, 

An Inspector. 

[“ Inspector” is right* We were misled, 
as he was at first, by the way in which the 
figures were preaenteoto our view EdTM.M, 


destruction nr GUNPOWDER 

ROUND-DOWN CL1PP OIT'fR|' LINE 4 OF 
THE SOUTy-EASTERN RAI^y^Y—ONR- 
MILLION OP TONS BLOWN yP. J. ' t ^ _ 

[Abridged fAim Report In tins Timet.] ' 

« * * 

Dover, Thursday, 5 f. m. 

' 11 The experiment has succeeded to admira- " 
tion, and, as a specimen of engineering skill, 
confers the highest credit on Mr. Cubitt, ■ 
who planned, and on his colleagues who " 
assisted in carrying it into execution. . 

“ Everybody has heard of the Shakspeare 
Cliff, and I have no doubt that a majority 
of your ^readers have seen it. I should feel 
it a sup&fluous task to speak of its vast 
dieight, were* not the next cliff to it, on the 
west, somewhat higher. That cliff is Round 
Dowr Cliff, the* scene juul dkbject of this 
day’s operations. It rises to the height of 
375 fest above high-water mark, and was, 

, till this afternoon, of a singularly bold and 
picturesque character. To understand the 
reasons Vhy it was resolved to remove, yes¬ 
terday, no inconsiderable poftion of it from 
the rugge(P^)ase on which it has defied the 
winds and waves of centuries, I must make 
your readers acquainted with the intended 
line of railroad between Folkestone and this 
place. 

“ At Folkestone there will be a viaducPof 
great height and length. Then there will 
be a tunnel, called, from a martello tower 
nea* it, the Tower Tunuel, one-third of a 
mile in length. Then comes a cutting through 
the chqlk of two miles in length, called 
Warren’s Cutting. Then comes the Abbott’s 
Cliff tunnel, one mile and a quarter in length, 
and now half finished, although only com¬ 
menced on the 16th of August last. From 
the Abbott’s Cliff tunnel to the Shakspeare 
Cliff tunnel, the railroad will be under the 
cliffs close to the sea, and protected from it 
by a stroug wall of solid masonry two miles 
luftig, and with a pafapet of such a height as 
will not preclude passengers rfoin the splen¬ 
did marine view which lies under them. 
Now it was found that when a straight line 
was drawn from the eastern mouth of the 
Atyiot’s Cliff Tunnel to the western mouth 
of the Shakspeare Tunnel, there was a pro¬ 
jection ou the Round Down Cliff which 
must be removed in some vfby or other to 
"insure a direct passage. That projection, 
seen from the sea, had the appearance of a 
convex arc of a circle of considerable diame¬ 
ter. It is now removed, qpd some idea of 
its size may be formed from the fact that a 
square yard of chalk weighs two tpns, and 
that ifcwas intcudcd*by this day’s experiment 
to remove one million tons. The Shakspeare 
Tunuel is three-quarters of a mile long, and 
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it is about the same distance from that tun. 
nel to the town of Dover. 

“ Having premised thus much as to the lo¬ 
cality of Round Down Cliff, t now proceed 
to describe, as briefly as I can, the means 
4 employed to detach from it Such an immense 
mass of solid matter. Three different gal¬ 
leries, and three different shafts connected 
with them, were constructed in the cliff. 
The length of the galleries or passages was 
about 300 feet. At the bottom of eaeh shaft 
was a chamber 11 feet loug, 5 feet high, and 
4 feet six inches wide. In each of the east¬ 
ern and western chambers 5,5001b. of gun¬ 
powder were placed, end in the centre 
chamber 7,5001bs., making in t’Je whole 
lft,0001bs. The gunpowder was in bags, 
placed in boxes. Loose powder was sprin¬ 
kled over the hogs, of which the mouths 
were opened, and the bursting charges were 
in the centre of the main charges. The dis- 
tunce of the charges from the face of the 
cliff was from 60 to 70 feet. • It was calcu¬ 
lated that the powder, before it could find a 
vent, must a raove 100,000 yards of chalk, or 
200,000 tons. It was also confidently ex¬ 
pected that it would move one million. 

“ The following preparations were made to 
ignite this enormous cjuantfty of powder:— 
At the back of the cliff a wooden shed was 
constructed, in which three electric butteries 
were erected. Each battery consisted of 18 
Daniels' cylinders, and two common batte¬ 
ries of 20 plates each. To these butteries 
were attached wires which communicated at 
the end of the charge by means of a very 
line wire of platina, which the clcclilc fluid, 
ns it passed over it, madu red-hot, to tire 
the powder. The wires, covered with ropes, 
were spread upon the grass to the top of the 
cliff, and then falling over it were earned to 
the eastern, the centre, and the western 
chamber. Lieut. Hutchinson, of the Royal 
Engineers, had the command of the three 
batteries, and it waiPniranged that when .he 
tired thecentra, Mr. llodgesaudMr. Wright 
should simultaneously fife the eastern and 
the western batteries. The wires were each 
1,000 feet in length, and it wifit ascertained 
by experiment that the electric fluid will fire 
powder at a distance of 2,300 feet of wAre. 

“ Exactly at twenty-six minutes past two 
o'clock, a lovr, faint, indistinct, Indescriba¬ 
ble moaning subterranean rumble was heard,* 
and immediately afterwards the bottom of 
the cliff began to belly out, and then almost 
simultaneously about 500 feet iu breadth of 
the,summit begfti gradually, but rapidly, to 
rink. There was no* roaring explosion, no 
burstirife out of tire, no violent and crashing 
splittiug of rocks, and, comparatively speak- 
jng, very little smoke; for a proceeding of 


mighty and irrepressible force, it had little 
or nothing of the appearance of force. The 
rock seemed as if it had exchanged its solid 
for a fluiiP nature, for it glided like a stream 
into the seu, which was at a distance of about 
100 yards—perhaps more—flrom its base, fill¬ 
ing up several large pools of water which had 
beeu left by the receding tide. As the chalk, 
which crumbled into fragments, flowed into 
the sea without^plosh or noise, it discoloured 
the water around with a dark, thick, inky-look- 
* ing fluid; and when the sinking moss had 
finally reached its resting place, a dark 
brown colour was seen on different parts of 
•it, which had not been carried off the land. 
1 forgot to minute the time occupied by the 
descent, but 1 "Calculate that it was about 
four or five minutes. The first exclama¬ 
tion a’hich burst from every lip was, ‘‘Splen¬ 
did, beautiful!” the next were isolated 
cheers, followed up by three times three 
general cheers from the spectators, and then 
by one cheer more.” 
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Proceedings of the London Electrical Society, 
Session IB42-3. Edited by the Secretary. Part 7. 

Advantages of Gas Light in Private Houses. By 
J. O. N. Rutter, F.R.A.S., Engineer to the Old 
Jirightun Gas Company—32mo. 

Gas Meiers . tlicir Unfairness Demonstrated. By 
Henry Flower—8vu. 

Eusaniplcs of Railway Making. By John Weale, 
1 vol. royal Hvm., with 28 plates. * 

Principles and Practice of Laud Engineering, 
Trigonometrical, Subterraneous, and Marine Sur¬ 
veying. By C. 11. Bourns, C.E. 1 vol. 8vo., with 
maps, plane, and 118 diagrams. 

Designs for Mosaic Pavements. By Owen Jones. 
Imperial l.o., with plates in colours. 

Elements of Electro-mctallurgy, or the Art of 
Workuig io Metals by the Galvanic Fluid. JSy 
Alfred bmee, F.R S. (Complete.) 1 vol. 
with numerous woodcuts. 

The Doctrine of tho Deluge; vindicating the 
Scriptural Account from the Doubts that have been 
receutly cast upon it by Geological Speculations. 
Byjhe Uev. l^nry Vernon llarcuurt. 2 voU. Svo. 

Scientific Wanderings, or Results of Observation 
and Experiment. Being an attempt to illustrate 
the Elements Physics. By the Rev. R. Fraser. 

J vol. 18mo., with numerous woodcuts. 

The Natural History of the Ncctariniadm, or Sun 
Biyis. 0 With portrait and memoir of Willoughby. 
By Sir Williajn J online, Bart. (Naturalist's Li¬ 
brary, Vol. 3G.) # 

The Sticnrc of Drawing Simplified, or tho ^Ele¬ 
ments of Form demonstrated by Models. By B. 
Waterhouse Hawkins. With* box containing tho 
models, lettered 11 Jiankins's Rational bystein of 
Drawing.” 

11 Unit's Civil Engineer and Practical Machinist. 
Two new Parts. 

Observations on (Ac Report of Lieut. Col. Sir 
Fred. Smith, II. U., and Professor BurWw, on the 
Atmospheric Railway. By Tlios. Bergin, M.H.l.A. 

The Report of the South Shields Committee, ap- 

* To bo continual monthly. 



LIST OF NEW PATENTS. 


pointed to Investigate the Causes ol' Accidents in 
Coal Mines. With Plans and Appendix. 

Periodical* devoted to the Arts and ^Sciences, and 
Contributions by Miscellaneous Periodicals . 

The Philosophical Magazine. 

Thu Civil Engineer and Architect’s Journal, No. 
64. 

The Architect, Engineer, and Surveyotf No. 3(1. 

Annals of Chemistry and Practical Pharmacy, 
No. 14. 0 

The Chymlst. By Charles Ad John Walt. No. 
1 ., New Series. 

The "London Journal, and B-epcrtory of Art#, 
Science, and Manufactures; containing the speci¬ 
fications and descriptions of now patent inventions. 
No. 133. 

The Repertory of Patent Inventions. No. *1., 
Enlarged Series. # 

The Record of Patent Inventions. No. 4. 

The Practical Mechanic, aud Engineer's Maga- < 
zinc. (Glasgow.) Part 17. 

Edinburgh Review, No. 154.—Art. 1 - History 
and Practice of Photogenic Drawing, or Drawing 
hy the Agency of Light. 

United Service Magazine (CollArn’s) No. 170.— 
Art. I. Naval Improvements of the Nineteenth 
Century. * 

Illustrated Polytechnic Review, No. 1., contains 
Description of Osier's self-registering anemometer, 
jinpnn oil hy Newman. No. 2. Description of New¬ 
man’s and other barometers—On Leyden discharges 
and Jjightning Plashes. Jiy Charles Walker, Esq. 

Afliemeuro, Jan. 14,21,23,—Professor Cockerell’s 
Lecftres on Architecture at the Royal Academy. 


LIST OF ENGLISH PATENTS GRANTED JIK- 

TWKEN THE 29TH OF DECEMBER, 1812. 

AND THE 2(iTH OF JANUARY, 1843* 

Edward Thomas, Lord Thurlo^ of Ashflcld-lodgc, 
lx worth, Suffolk, for an itnprovemeu t or improve¬ 
ments in hits for horbCs and other animals. De¬ 
cember 211 ; six mouths. 

Benjamin Bailey, of Leicester, frame-smith, for 
improvements in machinery employer! in the manu¬ 
facture of stockings, gloves, and uthoraframework 
knitted fabrics. December 20; six months. 

John Stephen llourlicr, of S her horn-street, Bland- 
forcl square, engineer, for certain Improvements in 
machinery used in printing calicoes, silks, paper- 
hangings, and other fabrics. (Being a communica¬ 
tion. ) December 29; six months. 

Joseph Rock, Junior, of Birmingham, factor, for 
improvements in the construction of lochs. De¬ 
cember 29; six months. 

Henry Samuel Rush, of tiloane street, mechanic, 
for Improvements m apparatus for containing 
matches for obtaining instantaneous light, Decem¬ 
ber 29; six months. # 

Baron Victor do Wydroff, ft* Bracknell, Rsrkshirc, 
for improvements in the construction of railways, 
and in wheels to run on r.fllways, and in apparatus 
for clearing the rails. December 2U; six months. 

John lllshopt of Poland-stscct, Westminster, 
jeweller, for improvements in apparatus for pdf- 
tioning steam-power; and also improvements in 
plugs cocks, or taps for steam, gases, and liquids. 
December 29; six months. 

Crawsliay Bailey, of Nart-y-Glo iron-works, Mon¬ 
mouth, esquire, for certain improved constructions 
of ranway s for tramways and railwnys. January i 1 ; 
six months. 

James llarvey, jun., of Regent-street, goldsmith, 
for certain improvements in steam-engines. (Being 
a communication.) •January 11 ; six yionths. 

William Ritter? of 10(5, Fonchurch-street, gentle* 
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man, for iinprovementa in crystallizing and purify* 
Tying sugar. (Being a communicatiou.) January 
il; six months. 

William John Loat, of Clapham, builder, for an 
improved made of constructing floors and roofs. 
January 12; six months. 

Julian Edwaid Disbrowo Uodgers, of Upfier 
Ebury-strect. chtiuist, for certain improvements ih 
the separation of sulphur from various mineral 
substances. January 12 ; six months. 

Pierre Armaud Lecouut du Fontaine Moreau, of 
Bkinner’s-place, Sise-lano, for a certain process or 
processes of combining elFy with some other sub¬ 
stances, for the producing of a certain ceramic paste 
cupublc of being moulded into a variety of forms, 
and the application thereof ttr several purposes. 
(Being a communication.) January 11 ; six months. 

James Harvey, ol Hazing-place, Waterloo-road, 
timber* merchant, for improvements in paving 
streets* roads, and other places, some of which im¬ 
provements are his own invention, and others haw 
been communicated to him by a foreigner residing 
abroad. January 11; six months. • 

William Snell, of Northampton-suuare, gentle¬ 
man, for improvements ill machinery for the nianu 
far rune of farina. .IttiHiufty H; six months. 

Nathaniel Card, of Manchester, candlewick ina- 
mifauturer, for certain improvements in the manu¬ 
facture of candlewicki and in the machinery or 
npgaratus to reproducing sucJi manufacture. Jauu- 
my 14 \: six months. 

Hefty Hussey Vivian, of Singleton, Glamorgan, 
Esq., and William Gossage, ufrilirminghaiu, manu- 
factiiring^^ieiiiist, for certain improvements in 
heating or reducing ores of sink; also certain Im¬ 
provements in furnaces to boused for reducing ores 
of Zink, part of^which improvements ate applicable 
to otiier furnaces. January 11; six months. 

James Hamer, of Wardour-street, engineer, for 
improvements iu propelling vessels. January 19; 
six months. # 

Thomas, Earl of Duudonald, of Regent's-park, for 
improvements iu rotary or revolving engines, and 
Mfcapparatus connected with steam-engines, and in 
propelling vessels. January 19. 

Joseph Kiikinan, junior, of Sutm-squarc, piano ¬ 
forte manufacturer, lbr improvements in the action 
of pianofortes. January 19 ; six months. 

Thomas William Bennett, of Gray's Inn-road, 
tiinber-snerehant, for impiovemeiils in paving or 
covering roads, streets, and other ways or surfaces. 
January 19; six months. 

Luke Hebert, of Dover, civil engineer, fur cer¬ 
tain infyrovcuieutH iu machines for grinding, and 
lor dressing or silting grain ami other substances. 
January 19; six months. 

William Bates, of Leicester, fuller and dresser, 
for improvements in the dressing amt gettiug up of 

# hosiery goods, romprisAngshirts, drawers, stockings, 
socks, glows, and other looped fabrics, made irom 
merino, lamb's yool, worsted*, cotton, and oilier 
yarns, and iu machinery for raising the nup or pile 
on the same. January 19 ; six months. 

Thomas*Sunderland, of Alhany-strcer, Regent's 
Park, Esq., for improvements in moving Boating 

# bodies through water and air, and In accelerating 
the ilow of water, air, and other fluids through 
shafts, pipes, and other channels. Januar> 19; 
six months. 

Uriah Clarke, of Leicester,4lycr, for certain im¬ 
provements in framework-knitting machinery, and 
a now kind of framework-knitted fabric. January 
21 ; six months. 

Fredvr.ck Albert Winsor, of LincoIn’s-inn-liiddH, 
barrister at-law, for new apparatus for the produc¬ 
tion of light. (Being a communication.) January 
W ; six months. 

Charles Frederick Bielofeiid, of WcIIingtoii-strcct, 
Nqfth Strand, papier-mache manufacturer, for im¬ 
provements in suspending or hanging swing look- 
injf glasses, and other articles requiring like move¬ 
ments. January 26; six months. • 
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• William Palmer, of Sutton-atroet, Clcrkenwell, taining matches for obtaining instantaneous light, 
manufacturer, for improvements in the manufacture Sealed, December 29. 

of candles. January 26; si a months. John Rand, of Howland-street, Fitsroy-squarc, 

Henry Chapman, of Arundel-street, Strand, for a Middlesex, artist, for improvements In making and 
fabric for maps, charts, prints, drawings, and other closing metallic collapsable vessels. Sealed, De¬ 
purposes. January 26 ; six months. comber 29. 

Francis M'Gretrich, of Ernest-street, St. Pan- Henry Beaumont Leeson, of Greenwicb.Kent, doc - 

eras, artisan, and Matthew Bafley Tennant, of tor of medicine, for improvements In the art of de- 

Henry-street, llegeut's-park, gentleman, for im- positing and manufacturing metals and metal ap¬ 
provements in apparatus for preventing engines clcs by ofcctro-galvanlc agency, and iu the appara- 

aud carriages from going off railways, and for re- tus connected therewith. Sealed, December 20. 

moving obstructions on railways. January 20; Robert Logan, of Blackheath, Kent, esquire, for 
six months. • improvements in obtaining and preparing the fibres 

« Edward Smallwood, of North-lodge, Hampstead, and other products of the cocoa-nut and its husks, 

gentleman, for improvements in covering roads, Tealed, January 9. 

ways, and other surfaces. January 26; six months. James Gardncg, of Banbury, Oxford, ironmonger, 

Robert Goodacre, of UUesthorpe, gentleman, for for improvements In cutting hay, straw, and other 

cci tain - improvements in weighing apparatus ap- vegetable matters for the food of animals. Sealed, 

plicable to cranes or other elevating machines, January 11. 

whereby the weight of goodB may be ascertained Charles Hancock, of Grosvenor-place, Middlesex, 
while in a state of suspension. January 26; six artist, for certain improvements in printing cotton, 
months. . c silk, woollep, and ^cither fabrics. Sealed., Janu- 

James Boydell, Jun., of Oak Farm Works, Dud- ary 11. 
ley, Stafford, iron master, for improvements in the Wilton George Turner, of Gateshead, Durham, 
manufacture of metals for edge tools. January 26; doctor iirphilosophy, for improvements in the ma¬ 
ts ix months. * nufactur? of aluifi. Sealed, January 12. 

George Parker Bidder, of Great George-strcet, John StepheqjBourlier, of Slierborn-street, Bland- 
Wustmlnster, civil engineer, for an improved*mode ford-square, Middlesex, engineer, for certain iin- 
of cutting that kind of slates, commonly called movements in machinery used in printing calicoes, 
roofing slates, f though sometimes used for other 'silks, paper-hangings, and other fabrics. (Being a 
purposes. January 26; six months. communication from abroad.) Sealed, January 12. 

William James GreenstAet, of Blackfriars-road, Williams Wood; of Holborn, Middlesex, carpet 
gentleman, for certain improvements in machinery manufacturer, for a new mode of weaving carpet- 

or apparatus for producing or obtai&irg motive lug, and other figured fabrics. Sealed, January 13. 
power. January 26; six months. Matthew Gregson, of Toxteth Park, Liverpool, 

Joseph Kirby, of Banbury, gentleman, for im- Lancaster, esquire,‘for an invention or iinf.rove- 
proved apparatus for manufacturing bricks, tiles, ment applicable to tbe sawing or cutting of veneers, 
and other articles from*clay, or earthy materials. (Being a communication from abroad.) Sealed, 
January 26 ; six months. January 16. 

George Phillips Bayly, of 14G, Fenchurch-street, Samuel Hall, of Basford, Nottingham, C. E., for 
hrusktnaker, for certain improvements lu brushes. Improvements in the combustion of fuel and smoke. 
January 26; six months. Serled, January 18. 

Henry Phillips, of Exeter, chemist, for certain Joseph Beaman, of Jimethwick, Harbome, Staf- 
lwprovements In removing impurities from qgal ford, iron master, for an improvement in the xna- 

gas for the purposes of light. January 26; six nufactare of malleable iron. Sealed, January 18. 

months. Alexander JolAiston, of Hillhouse, Edinburgh, 

Martyn John Roberts, of Brynycseran, Carmar- esquire, for improvements in carriages, which may 

then, Esq., for Improvements in dyeing woel and also be applied to ships, boats, and other purposes 

woollen fabrics. January 26; six months. where locomotion is required. Sealed, January 20. 


LIST OF PATENTS GRANTED FOR SCOTLAND 
FROM THE 22ND OF DECEMBER 1842, TO 
THE 22ND OF JANUARY, 1843. 

Gabriel Hippolyte Moreau, *of Leicester-square," 
Middlesex, gentioman, for certain improvements 
lu propelling vessels. Sealed, December 27. 

Robert Wilson, manager at the works of Messrs. 
Nasmyth, Gaskell, and Co., I’aticroft^near Man¬ 
chester, Lancaster, engineer, for certain improve¬ 
ments in the construction of locomotive and other 
steam-engines. Sealed, December 27. • 

James Morris, of Cateaton-street, London, mer¬ 
chant, for improvements in locomotive and other 
steam-engines. (Being a communication from 
abroad.) Sealed, December 27. 

Henry Samuel Rush, of Sloane-street, Middlesex, 
mechanic, for Improvements In apparatus for con- 


Prizet for Scientific E $$*$$.—The French Aca¬ 
demy of Sciences have offered a prise of GOOOf. for 
the best essay on the 11 Heat Disengaged during 
Chemical Combinations, 1 'to he delivered, addressed 
to the secretary, before the 1st April, 1845. Also 
a prise of 6000f. for an essay on the 11 Best Mode of 
Applying Steam to the Navigation of 8hips, and on 
the best Mcchanlbm, Form, Ac., of tfcw Ships, to 
which the Engines are to be Applied." 


(Ef* Intending Patentees may be supplied 
gratis with Instructive, by application (post¬ 
paid} to Messrs. J. C. Robertson * and Co?, 
166, Fleet-street , by whom it kept the only 
Complete Registry of Patents Extant 
from 1617 to the present time}. 


LONDON: Kdited, fWed and Published by J. C. Robertson, at Ihe Mechanics' Magasint oAce, 
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Machln antf Co., Dublin; and W. C. Campbell and Co., Hamburgh. 
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Wbbn discussing last week the sub- 
•feet of gas lighting, and gas* meters, we 
hinted that there were other dry gas- 
meters besides that of Defries (which 
seemed to us to constitute the propter 
Jioc of the presftit outcry against the 
old water meters) that might possibly 
be possessed % of equal merit. We now 
make good our point by laying be¬ 
fore 'bur readers a description of^he dry 
meter of Mr. Samuel Clegg, the spate in¬ 
genious anil skilful engineer who*invenred 
thf original water meter, and'who has sa 
honourably identified himself by that and 
numerous other . important inventions 
with the rise and progress of the gas 
manufacture, ft has, believe, beep 
the subjeqjt of two patents, htit is now pre-< 
sented to our readers in its latest; and 
most perfect form. 

The instrument is constricted on the 
same principle as Professor Leslie’s well 
known differential thermometer, and is 
not at all inferior to it in delicacy of 
performance. In size it is so diminu¬ 
tive, that a meter, capable of measur¬ 
ing six burners, called a six light meter, 
is but twice as large as the accom¬ 
panying figures; and this admits of its 
being placed on the chimney piece, or 
any other convenient place in a room, 
where it may be constantly under the eye 
of the gas consumer, insteatf of being 
consigned, like the water inetcr, to the 
cellar or kitchen. The case, too, may be 
made of any material—as iron, bronze, 
or or-molu; and it may be cast or 
carved of any form desired, so as to 
render the gas-ideter as great an em¬ 
bellishment to the chi mliey-piece as a 
clock, vase, or any other ornamental ar¬ 
ticle. 

l’he meter has a plate-glass front j but 
this, as well as the dial plates which in¬ 
dicate the quantity of gas that passes 
through, ay; supposed to be removed in 
our engravings, for the purpose of show- 
ing more clearly the rest of the apparatus, 

A A, figs. I and 2, represent a cylin¬ 
drical vessel, about 5 inches diameter 
and 4 inches % deep, capable, as we have 
stated, of measuring gas for six burners. 

. Ip tnis vessel arc,two glass cylinders 
B B, connected together by t the bent 
i tube p, all befog perfectly exhaqsted of 
air* * The cylinders being half .filled with 
alcohol, are made to vibrate on centres 


D and D, and are balanced by the weight 
£. F is a hollow brass case, called the 
heater, about 2 inches lon^ and half an 
inch bfoad, with a brass knob G project¬ 
ing out of the meter. At the end of the 
heater is a tube I* connected with the 
vertical tube H at the back of the meter, 
through which the gas enters from the 
service pip<?: and three tubes, L L L, 
convey the gas from the heater to the 
top of the (alternately) lowest glass Cy¬ 
linder. A pyrometer, W (which is simply 
a strip of brassrsoldered to a piece of steel 
spring, and bent in the form of the let¬ 
ter U*)\ has one end attached to the heater 
F, in such^a.' position that the collapsing 
of the other end will, when heated, lift 
the valve which admits the gas. J is the 
adpiission pipe for the gas from the main, 
and K is the outlet pipe communicating 
with the burners. 

Supposing thg,meter fixed in itstplace, 
and Mie gas from the main communi¬ 
cating with it, the operation will be as 
follows (see fig. 2): The gas on its en¬ 
trance will flow through the opening 
•M; part will ascend the tube H, and 
through the tube I, into the heater, 
and from thence descending down the 
three pipdk L I* L, will impinge on 
the top surface of the lowest glass cy¬ 
linder B, and from thence will pass 
through the body of the cast-iron meter 
to thft opening X, towards the outlet pipe 
K, where it is joined by the other part 
of the gas which has passed along the 
tube N: this last portion is called the 
neutral gas. 

From a small hole in the knob G (see 
fig. 2.) will- issue a minute stream of gas, 
which must be lighted the moment the gas 
is turned on to prevent a smell. The small 
flame thus issuing from the knob G w.ll 
heat the brasr ense F, and the gas w]iich 
flows through Jt will acquire the same 
temperature. The heated gas flowing 
down upon the lowe,** glass cylinder, 
drives the alcohol through the bent tube 
into the upper oylinder: this soon be¬ 
comes tbe heavier, and will consequently 
descend, and incite turn become the lower 
cylinder, and by a succession of similar 
operations, a pendulous motion is kept 
up as long as the gas flows, and the jet in 
tne'knob Gis burning; the number of 
vibrations* in a given time exactly cor¬ 
responding with the velocity of the gas, 
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each vibration being communioated to a 
train of wheel-work, and thereby repis- 
teml in the usual way. 

When the brilliancy of the gas is in¬ 
creased, the caloric imparted to the heater 
is increased in proportion: thus the quan¬ 
tity of tight is measured (the legitimate 
object of a gas* miter ,5 and encourage¬ 
ment is given to gas companies to ma|p» 
gas of superior brillianc/, .greatly to the 
advantage both of vendors and consumers. 
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The meter is adjusted with gas of me¬ 
dium quality ; and to whatever extent 
the gas may exceed that, in illuminating 
power, it wHl be duly registered. 

The pressure or temperature of the gas 
from the main, whatever it be, is stated 
to make no difference in the measure. 

The cast-iron hoods P P, which project 
over the top glass cylinder,gre made of such 
a thickness that their conducting power 
is sufficient to carry off any superfluous 


Fig. 2. 



caloric which may arise from the heater, 4 
so that the temperature of the heater, 
and the temperature of the hood which 
governs the top glass*cylin<fer, bear al¬ 
ways the same relative proportion to each 
other, whatever may be the temperature 
of the room in which the meter is placed. 

The following,“•Directions” are given 
by Mr. Clegg for using this meter:— 

41 Let the motor jet, at the top of the 


meter, be first lighted, but should there be 
much atmospheric ajr in the service pipes, 
open a burner to discharge it previous to 
lighting the meter-jet: its about a minute 
aft&s this has been done, one or all of the 
burners can be lighted. • 

“ The main stop-cock should be placed 
as near the meter as can be got: for,fix 
"banters it should not be more then halfln* 
inch in^diameter, and in that ratio for other 
iizea. 

w 3 
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THE TROUGH, OR AFTER CURRENT OF VESSELS IN MOTION, 


■ “ On the back of each meter ia marked 
the number of lights it will supply. If this 
quantity of gas be much exceeded, the meter 
^rill go quicker in proportion? it will there¬ 
fore be better for the consumer to take care 
to have a meter of proper size. 

“ The flame of the meter jet will, when so 
inquired, serve as a small light in any situa¬ 
tion-where the meter may be fixed, and this 
in many cases%rill be found very useful; 
but should such a light not be wanted, the 
meter jet (reduced by the adjustment of the 
main stop-cock to that height necessity only 
to work the meter for the usual burners) will. 
in such case scarcely occasion the consump- # 
tion of any measurable quantity of gas: yet 
in this state the minute flame of the meter- 
jet will be still useful for taking a light to 
seal letters or other purposes.” t 

The meter is stated to be not suitable 
for measuring: very small fractional parts; 
but taking the average of its indications 
for any poriocT, as a quarter of a year, 
month, or even a week, it isMmsidered 
to be “ more accurate than any other 
meter.” • 

The advantages* claimed for this dry 
meter, are briefly these:— 

1. Working without water. 

2. Working without membranes or 

valves. • 

3. Working without requiring the least 
pressure. 

4. Working without interference with 
the perfect steadiness of the lights. 

5. Registering accurately, according to 
the illuminating power of the gas. 

6. Occupying only one-sixth of the 
space of the common meters. 

7. Being subject to no wear and tear. 

. 8. And being chopper. The price of a 
six light meter, such* as represented In 
our engravings, is 21. 2s. 


THE TROUGH, OR AFTER CURRENT OF 
VESSELS VI MOTION, CONSIDERED IN 
ITS EFFECTS ON PROPELLING MA-. 
CHINERT. 

Sir,—An unexpected circumstance 
was developeds in the course of some 
experiments made*at Bristol oil the 
Archimedes, with different sorts of pro¬ 
pellers, which is noticed in yourteview 
of the “Appendices to Mr. Weale’s 
hew edition of Tredgold,” (No. *99$, 
August 20, 1842, p. 178) with the cause 
assigned by Mr. Galloway to account for 


it. The circumstance was this, that 
the vessel Advanced a greater distance 
than, according to theoretical calcula¬ 
tions, she ought to have dofle. I found 
a distinct reference to the same pheno¬ 
menon *n a very early Number of your 
Magazine, (No, 18, December 27, 1823, 
vol. i. p. 278,) a correspondent signing 
It ,T. C. Gibbons,” who accounts fqr the 
difference between steam-vessels going 
with and against tide, being less than 
theoretical considerations would make 
out, to the •“ stagnation” produced in 
their wake; butjtie seems to have had no 
clear perception of what caused thfc stag¬ 
nation? which allowed watermen to row 
across the river in a direct line through 
the eddy of % steam boat, though the tide 
was running out with considerable force. 
Till the Bristol experiments, however, it 
doe3 not appear to have attracted the at¬ 
tention of scientific men'; it is to be hoped 
that a fact of so much importance jnita 
probable results, will meet with ttye in¬ 
vestigation it deserves. 

We all know that to propel a ship 
through water with any considerable 
tjpgrcc of velocity, requires the applica¬ 
tion of great power, whether it be wind 
or steam, nearly the whole of which 
power is exerted in overcoming the re¬ 
sistance of the water in front of the ves¬ 
sel ; in other words, in successively dis¬ 
placing the water which its own bulk is 
to occupy the place of. If a ship made its 
way tltrough water as a plough advances 
in a furrow, leaving an open space be¬ 
hind it, the simple question to solve 
would be the amount of resistance offered 
to its progress by the water iu front of it; 
buufrom tl;p property of fluids to find 
their own level, another effect intervenes. 
In every successive advance made by the 
ship, the space it leaves is immediately 
occupied by wajpr pouring into the trough 
left by the ship from behind, from above, 
and frqpi the sides, or laterally, the joint 
direction of which is towards the end of 
the vessel; and by its motion in (hat di¬ 
rection against the hinder part of the 
ship, it assists in propelling or pushing 
it forward. Thqp a portion of the power 
expended^ displacing the wate^in front 
of the vessel is restored by the action of 
the water behind it, it being an instance 
in a modified form, and degree, of the 
mechanical. ]^w of actifin and reaction. 

The subject is one of much practical 
interest, more particularly with reference 



CONSIDERED IN ITS EFFECTS 

to vessels propelled by machinery from be¬ 
hind, on which the after current may have 
a beneficial or adverse effect according ^ 
the propelli^f apparatus employed. From 
the mode of action of the paddle-wheel, 
the presumption is, that the tail pr after 
current would exert an opposing, rather 
than an assisting inflpentg: on it, placed at 
the stern of a vessel, inasmuch as all the 
emerging floats, those whjph have passed 
the line of efficiency, and whose only 
office is to get out of the water with as 
little resistance as possible, would be ex¬ 
posed to the current setting in after the 
vessel* while the front or efficient floats , 
would receive no benefit from it, for the 
reason that the strength of the turrent 
would have been chiefly pasted in buf¬ 
feting with the emerging floats. There 
seems, therefore, an obvious objection to # 
the employment of paddledWheels at the 
stern of a vessel, and more particularly 
so if the stern has a full bluff form, in- 
instsud of tapering by flue lines from the 
fore ^>art of the vessel* as such fulness 
of form renders the current stronger im¬ 
mediately behind the vessel, and conse¬ 
quently in the way of the paddle* wheel. 

But the very form which would be 
most objectionable if a paddle-wheel 
were employed, is that which would 
communicate the greatest beneficial effect 
of the after-current, to a vessel propelled 
by a screw from behind. The practical 
question, therefore, should be to obtain 
such an arrangement, as to the qjtuation 
of the propeller, and the form of the 
hinder part of the vessel, as will concen¬ 
trate the full effect of the after-current 
on them without deteriorating the sailing 
qualities of the ship in other respects. 

The aating force of the sorew-propeller 
is towards the, water in the wake of the 
vessel, and its manner of action is by a 
quick rotary motion to project a conoidal 
volume of water, which* reacting ijy its 
pressure on the face of the screw, pushes 
14 forward, and the vessel it is connected 
with. If the water in which this effect 
is taking place have also a motion of its own * 
in the direction of the screw, a superadded 
impetus or pressure will be communicated 
to the screw, causing k to recede with in¬ 
creased velocity. The after-currentformcd 
by the water rushingin to occupy the trough 
or vaeant space, left by the advancing 
vessel, should therefore be so directed 
that its full effect may be exerted against 
the face of the screw, and no part of it 
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lost, or allowed to obstruct the receding 
of the screw. To show that this effect 
may take ^lace, let. fig. 1 represent a 
horizontal section through the lower part 
of the hull flf a ship in a line with thft 
axis or shaft, of the screw. It is obvious 
that as the end of the vessel is the centre 
of the trough towards which the water 
converges in the direction of the radial 
lines, if a scrcw-propeilerjbe situated on 
the line A B, a very considerable portion 
cf the current will be at A, the back of 
the sdtew, obstructing rather than assist¬ 
ing itsweceesion. Though the precedipg 
may be an extreme case, yet more 04 less 
of the same loss of effect or obstruction 


. Fifrl- 



will be experienced if there be any open 
interval left between the end of the ves¬ 
sel and the screw, by which part of the 
tfough-eurrent may set in at the back of 
the screw. I would therefore propose a 
form of construction by trhich the end 
of the vessel shall project just beyond the 
screw, so that the latter shall work in 
a sort of recess, and the whole of the 
trough or after-current be brought to bear 
directly on the face of the screw, and the' 
end of the vessel. This will be better 
understood by^referring to the flgurea, of 
which fig. 2 is a horizontal section, in 
the same plane as before, from whictf it 
will be seen (hat the screw being placed 
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in s recess, the trough-current can only 
act against the front of the screw and the 
bevelled or slanting sides of the recess, 
which being a truncated /tone, of the 
depth of the screw, will present no ob¬ 
struction or resistance to the “ cone of 
motion" (as Mr. Hill designates it in 
your Magasine for September) formed 
in the water by the revolution of the 
screw, and it hi calculated to receive the 
impact of such part of the after-current 
as is exterior to the circle of the screw's 
action. Fig. 3 is a vertical section pf the 
end of the vessel, the dotted line# show¬ 
ing the recess containing the screw. The 
upper part of the vessel above the recess, 
with Htcrn-potfc am] rudder, are repre¬ 
sented as according with the drawings of 
the Great Britain, by Mf. Hill, in •your 
Magasine for September. 

N. L*. 

ttw 

THB BURNING FOCUS OF ARTIFICIAL 
LIGHT AT THB ROYAL ADELAIDE GAL¬ 
LERY. 

" Hunt Nature into her elements.”— Aketuide. 

Cor. 4. If the rays which tend to form 
the tun'e image, be received by a double convex 
lens, another image nearer to the lens, and con¬ 
sequently less than the former, will be produted. 
(Art. aaf)." 

“ Hence It appears, that independent of the rays 
lost In their passage through the lens thus em¬ 
ployed, the burning power af a reflector, or a re¬ 
fractor, mag be increattd ."— WnotTt Opticj. 

Magdalen College, Cambridge, 
January 1843. 

Mf dear friend,—In reply to .the in¬ 
quiry in ybur kind letter, I have the 
gratification of being able to answer you, 
that I am the first who ever in experi¬ 
ment created that burning focus of artu 
ficial light, by means of which Buch very 
remarkable effects are now every evening 
produced at the Royal Adelaide Gallery 
in London—the combustion of phospho¬ 
rus, See. See. t 

I am also the first who ever tried au 
experiment on e the heat of that wondrous 
focus, by ascertaining that, notwithstand¬ 
ing the effulgence of its concentration, 
it did not develope heat sensible to the 
hand $ for almost in the first moment of 
its being brougKHnto existence, in my 
fervid conjecture that'it must have con¬ 
tained lteat in combination with that 
effhigence, I placed iny*hand at the,focal 
pojnt to receive upon it the concentrat'd t 
iianee. The mode of ere uing rli.it«f* 
by tiic combination of the " colossal lens,” 


the largest In the world, being three feet 
in linear aperture, with the great para¬ 
bolic reflector, and the oxy -hydrogen 
gas-light, suggested itself tojne in one of 
those reveries, dreamy visions, In whioh, 
as you swell know, my mind habitually 
indulges, and floats in meditation on 
modes of submsfinecexistence, and sub¬ 
marine illumination, to be generated by 
Aientific theorising, and mechanical con¬ 
struction of diving-machinery, and opti¬ 
cal (to take a term from the musicians) 
“•instrumentation." 

An account of the experiments which 
I made at the time, February 1840, was 
published in your own pages, and in the 
columds of the Morning Chronicle : this 
account stat^if what had been done, but 
did not state the fact, which is a reply to 
cyour inquiry. viz., that I was the first 
erspn to whom it had ocourred to coni¬ 
ine the action of the lens, the parabolic 
reflector, and the oxy-hydrogen gas¬ 
light, for the purpose of creating a gor¬ 
geous focus, 

1 was most kindly aided in my differ¬ 
ent experiments by my three excellent 
friends, Mr. Maugham, Mr. Goddard, 
and Mr. Braddely, at that time scientific 
lecturers at the Gallery, and long before 
it came into jhe hands of the gentleman 
who is the present proprietor. 

My principal experiment—as reference 
to the Mechanics' Magazine , or Morn¬ 
ing Chronicle will show—was made for 
the purpose, as its primal object, of show¬ 
ing, that by the application of the new 
optical principle, which' I had invented 
some time before, 1 could powerfully 
irradiate, and distinctly view, and show 
to others at the same time, the parts in 
succession of %n object submerged either 
by day or by night, in very muddy 
water; even placing that object at a 
great distance from the illuminating 
radiant. * 

This was my primal purpose as con¬ 
nected with that department of physied 
, science to which I have devoted so much 
of industrious, patient meditation. Obser¬ 
vation, and experiment; but,, as I have 
already said, so strongly did I suspect 
that the radiance Allien had been gene¬ 
rated in the focal point contain^, and 
would even evolve sensible heat, my very 
first impulse the moment I viewed that 
concentrated effluence of Jight, was, even 
before trying * my experiment in sub¬ 
aqueous illumination, to place my hand 
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in such a position that the [focus should 
be formed on it. 



Intent, however,’on’ my.primary ob¬ 
ject, the experiment in irradiation, on 
which* I' was keeping the effort of my 
mind in concentration, t I did nqf then 
practically prosecute this, investigation 
any farther by more rigooous experi¬ 
ment; but it was quite impossible to nave 
brought into existence such« focus, with-* 
out forming a conjecture almost amount¬ 
ing to conviction, that such a splendour 
coulfi not co-exist with a temperature 
only^qual to that of the circumqpbient 
air. 

The result of the combination of the 
action of the giant lens and the oxy- 
hydrogen radiant in the focus of the pa¬ 
rabolic reflector, produced a conception 
in my mind of an evocation, to take a 
form of expression from the Old Testa¬ 
ment, of “ THE SPIRIT OF FIRE!’* 
Perhaps the readers of your most use¬ 
ful pages may not be displeased to be 
informed that at the period when I was 
endeavouring to be useful in my genera¬ 
tion by making those experiments, I was 
also occasionally getting some practical 
lectures in electricity, from a foreign 

I trofessor of high and original scientific 
nspiration, then residential the jlo/al 
Adelaide Gallery, but unfortunately since 
deceased-—the jiuge electrical cel, who 
condescended to give me several very 
rude shocks, no doubt in complement to 
my industrious researches in subaqueous 
science.. He Wished to patronise me for 
prosecuting those researches, Which I did 
in his own element. • 

from the experiment in illumination, 
which has been described, is directly 
derived the principle of construction of 
“ the* submdriHe focal illuminator ,” 
for the use of divers in muddy or mid¬ 
night, nr both muddy and midnight 
waters. After some faint and wan “ shim¬ 
mering" on fhn subject in a kind of* 
evanishing form, had presented itself to 
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my perception in my hours of lonely 
meditation, I tried some experiments in 
Paris with jnuddy water, ana the “ pierc¬ 
ing ray ’* of the oxy-hydrogen gas-light 
in its gorgeous glory; nut it was in Con¬ 
sequence of the utter failure of those 
experiments, that I was obliged to set 
my mind to work for the discovery of 
some entirely new principle in physical 
science by which I could achieve mf 
object. 0 

_ Locke, in his “ Essay on the Human 
Undemanding,” quietly observe#, that 
“ truth is not so easily hewn out of the 
mine;**'and I can assure any of your 
* readers, who may think this letter worth 
the trouble of reading, that I was not 
able? to hew the construction of “the 
Submarine Focal Illuminator ” out “ of 
the mine " at VI “ so easily ” Ss some 
persons might imagine on I miking at the 
diagrqjn, and reading my description of 
the principle of construction. 

Therefore case* in which hither some 
unexpected train of thought, occupying 
the mind without effort, or aome unanti¬ 
cipated circumstance— 

•* Circumstance, that nnsptrltual god m 
And mlwreator,” 

asjt has been described by Lord Byron, 
in Childe Harold—gives a man a lift, a 
helping hand, in an intelligential inves¬ 
tigation ; but, In the case I allude to, the 
construction is the result solely of most 
industrious use (to avail myself of Locke's 
metaphor) of the mallet and the chisel, 
hewing it out of my brains by dint of 
patient, hard-working thinking. 

The exquisitely beautiful experiments 
now made every evening at tne Royal 
Adelaide Gallery, by Dr. Alkiu, with the 
lens and reflector, and oxy-hvdrogen 
gas-light, not only fully confirm and 
verify my conjecture with respect to 
the coraoination of light and heat in 
4he focus, but lead me to anticipate the 
development of many new ana inter¬ 
esting results to be evglved from my 
combination; and that gentleman’s ex¬ 
periments and his courtesy are equally 
delightful. 

So infinitely beautiful and picturesque 
is his arrangement tf the apparatus, 
tVat his experiment causing the phos¬ 
phorus to flatn^ up, appears ter the spec¬ 
tator almost like a mystic spellI nave 
n^med the focus, by reason of its luftre, 
THE CAMBRIDGE FOCUS. 
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DESCRIPTION. 

The subjoined figure represents the 
entire combination of the action of the 
colpesal lens, the parabolic reflector, and 
oxy-bydrogen gas light. * 




A is the parab&lic reflector, and oxy- 
hydrogen gas light. 

B, the Enormous double convex lens, 

the largest in the world, $ feet in dia¬ 
meter. « 

C, a glass tank filled with very muddy 


water; with a submerged manuscript 
brought into contact with the glass, and 
therefore visible, and powerfully irra¬ 
diated. 

Since my last communication, vis., an 
account of some experiments made by 
me at dight, at the bottom of Kingstown 
Harbour, near Dublin, I have Men so 
much occupied by a Variety of other mat¬ 
ters, that I have not had over-mu{h op¬ 
portunity of ^eVoting myself to the affairs 
of the native element of my lecturer in 
natural electricity before alluded to; but 
Have not, hpwever, been quite idle. 

Descending by the ladder, in the water- 
< tight dress ana** diving-helmet, on the 
wreck pf the Maty Rote, at Sgithead, I 
had an opportunity of witnessing expe¬ 
rimentally the dreary gloom or those 
darksome waters, which had been de¬ 
scribed to me by the Messrs. Deane, 
Mr. Abbinett, and Mr. Peter Tall. 

The wreck of the Mary Rose , sunk 
in the. reign of Henry the Eighth, not 
very far from the spot where the Ifoyal 
George afterwards went down, lies im¬ 
bedded in the sand, in eight fathoms of 
water, in that 14 melancholy flood.” 

1 have also descended at night, in the 
writer-tight dress and diving-helmet, at 
that magnificent establishment, the Poly¬ 
technic Institution, in London, while one 
of the lecturers descended in the diving- 
bell, with an attendant, bringing down, 
at my request, the parabolic refleetdr, 
with a radiant in its focus. 

The light was then sent gleaming into 
the water, through one of the clear plate- 
glass panes which form the little windows 
of that beautiful bell; and as, while 
standing upon the bottom—the water 
bovine been freshly pumped into the 
tank, and that ‘night clear is crystal—I 
looked from out of the helmet through 
the glass eyes, and into the bell through 
the pellpcid water and the dear window, 
the scene was one', to me, of exceedingly 
picturesque and gratifying interest 

There, bras the parabolic reflector, iff 
Us radiance of 44 amber lighf;” and there, 
were the thoughtful visages of the two 



vilion—“thoughtful visages," kinflly 
anxious about the experiment.t and fhere, 
was . that amber light gleaming out 
daxslinglv through the window upon my 
eyes, and upon the metallic helmet,, 
through the crystalline Water I 
The description of this 'subaqueous 
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scene may, perhaps, have but little to 
recommend it to the general Reader, but 
it was a situation, to me, of very picti - 
rcsque and delightful interest; as 1 be¬ 
lieve I may*venture to aflirm that, for 
the last seventeen years, I have devoted 
more patient meditation, calm meditation, 

" gilding onwardtike %lovely dream,” 

to the subject of the creation of subaqueous 
illumination, for the use ef divers, than 
any man who ever lived. * 

So much for light: and now a word 
with respect to the heat in jthe focus df 
the giant lens. 

I pray permission most respectfully to 
suggest to Dr. Atkin to try the effect (in 
the combustion of the phosphorus) of the 
interposition of a second lens, in the 
manner described in the article from 
“ Wood’s Optics,” at the head of. this 
letter. . 

I believe that a lens, for the purpose of 
rendering more intense the torrid glory 
of ttib solar focus, was sent out wjfn the 
great Tine made by Parker, as a part of 
the present from the sovereign of Eng¬ 
land to “ the brother of the sun,” the 
emperor of China. 

Now, my dear and very kind friend 1 , 
only to think that the sun—“thearch- 
chemick sun,” as he is called by Milton 
—should be such an unnatural brother, 
that he would not give himself the trouble 
of burning a hole in an old hat, or fusing 
a halfpenny for his Imperial Majesty of 
the Celestial Empire, without the*aid of 
optical instruments, sept out to China, 
all the way from England 11! 

But, 

“ War, storm, and relations!” 

sayB Lord Byron 1 a # 

Locke, *in his Essay on the Human 
Understanding, speaks of “ those masses 
of knowledge which still lie hidden within 
the secret recetees of nature;” and the 
age in which we live ha? assuredly bften 
both industrious and successful, in the 
development of some fractional portions 
of those “ massSs of knowledge” in their 
infinitude. 

In 'Milton’s Paradise Lost, the sun 
is apostrophised as wbi|p “ with resplen¬ 
dent gloyy crowned,” looking “ from his 
tele dominion,” 

" Like the god of this ne*v world 
tnd on the Liverpqpl railway, there is 
t locomotive engine, most felicitously 
Earned *• Talisman'* Yes, there is 


something intensely felicitous in the se¬ 
lection of the name. This tame “ Ta¬ 
lisman,” 4b applied, is calculated to pour 
a tide, a swelling ocean-tide of thought ( on 
the human sjftrit! I ask, whether undltr 
the Talismanic spell of the steam-engine, 
man does not now '* live, and move, and 
have his being,” in an entirely “ new 
world,” and utterly different from the 
old one in which he existed formerly P 

I Bpeak of the magic spell of that 
“ Talisman,” both upon the. ocean bil¬ 
lows afid on the railways, upon the rivers, 
and ujfan all other waters, and in roanu- 
m factories. • , 

Now for an example, a familiar, but 
yet % most striking example. 

Go from London*to Cfreenwioh in 
about a quartets of an hour, by thtr&il- 
way, in a carriage drawn by a focop&otive 
engine. Then, step into tllfe steamer, 
constantly plying between Greenwich 
and Blackball, and from Blaekwall, run 
back to Condon in a few minutes by the 
railway in a carriage, deriving its motion 
from the stationary engine and the wire- 
rope. 

In a few minutes after, if you jure 
so disposed, by getting into one of tne 
innumerable steamers plying for very 
cheftp fares upon the river, you will be 
landed at “ Tne Tunnel pier,” and may 
saunter through “ The Thames Tunnel/’ 
illuminated with gas, and with the river 
and the shipping passing over your head. 

If you want, to knoy^, to what a depth 
submarine and physiologieahscience have . 
enabled man to descend and work unwet 
beneath the waterg of the sea, look in 
Westminster at some of the articles taken 
up from a depth oft 95 fathoms in fhe 
Bay of Navarino, by means of that most 
interesting end original apparatus^ pre¬ 
pared under the direction of Mr. Alex¬ 
ander Gordon, of Fludyer-street. Then, 
finally, if you wish to complete' a truly 
“ Talismanic” excursion,Ito ip a few mi¬ 
nutes bv a steamer from Westminster to 
Vauxball, and ttyfere, in the tftorCsyrttacbed 
* to the gardens, view the famous and enor¬ 
mous-sized balloon, in whfckyjfrdanhtlesg 
friend Charles Green/mat emperor of 
aeronauts, and most worthy roan, went 
to Nassau through the air, and on a sub¬ 
sequent occasion was with Mr. Spenser 
in a situation not ftierely of terrific, bnt 
of unequalled, awful, horrific sublimity^ 
dfter'the descent of the parachute, when 
unfortunate Mr. Cocking was killed. 
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I do not use these words at random. 
After near six years of deliberation on 
the subject, I affirm, that in my opinion, 
the annals of human nature do not afford 
an account of a situation of such ter¬ 
rible sublimity, as that which I extract 
from the statement which Mr. Qreen, 
that 

* “ Lord of the lion heart, and eagle eye," 

published at ibe time in the newspapers. 

Here it is: it describes the ne plus 
ultra of scientific daring, and steadiness. 

14 Mr. Cooking to this question made # ho other 
reply than, 'Good night, Spencer; good night, 
Green.' At this instant 1 desired Mr. Spencer to < 
take fast hold of the ropes, and, like myself, to 
crouch rtowti in t$e car. In consequence of being 
compelled to keep hold of the Valve line, of course 
I had but one hand which was available for the pur¬ 
poses of safety With that hand,fortunately. In the 
perilous situation Into which we were speedily 
thrown, I was able to maintain my position. 
Scarcely were Vh^sc words uttered nefore we felt a 
alight Jerk upon the liberating iron, but qujgkly dis¬ 
covered, from notjiavlng changed our elevation, 
that Mr. Cocktng hod failed in his attempt to free 
himself. Another but more powerfulJferk ensued, 
and in nn instant the balloon shot upwards with the 
velocity of a skyrocket. The effect upon us at this 
moment is almost beyond description. The im¬ 
mense machine which Appended us between 4 hea¬ 
ven and earth/ whilst it appeared to be forced 
upwards with terrific violence and rapidity through 
unknown and untravelled regions, amidst the bowl¬ 
ings of a fearful hurricane, rolled about as though 
revelling In a freedom for which it hod long strug¬ 
gled, but of which until that moment it had 4eeti 
kept in utter ignorance. It at length, as if some¬ 
what fatigued by Its exertions, gradually assumed 
the motions of a snake working its wa> with aston¬ 
ishing speed towards a given object. Durfng this 
frightful operation, the gas was rushing in torrents 
from the upper and lower valves, but mBre partftcu- 
larly from the latter, as the density of the atmo¬ 
sphere through phlcb we were forcing our progress 
pressed so heavily on the valve at the»top or the 
cartoon as to admit of comparatively but a small 
escape by the aperture. At thli Juncture, had it 
not been for the application to our mouths of two 
pipes leading into an afr bag with which we had 
niml«tod out selves previous to starting, we must 
within a*minute have been tuffocated, and so Wit 
by different means, have shared the melancholy fate 
of our friend. This bag was formed of silk, suffi¬ 
ciently capacious to contain 100 gallons of atmo¬ 
spheric air. Prior to our ascent the bag was inflated, 
with the assistance of a pair of billows, with 50 
gallons of air, so allowing for any expansion which 
might be produced in the upper regions* Into one 
end of this bdg were Introduced two flexible tubes, 
and the moment we felt ourselves to be going up, 
in the mauneiejust described, Mr. Spencer, as 
well as myself, placed either of them in our mouths. * 
By this simple contrivance wt preserved ourselves 
from Instantaqpoqasuffocation, a result which must 
have ensued from in# apparently endless volume of 
gat with which the car wss enveloped The gas, 

. notwithstanding aU our precautions, from the vio¬ 
lence of its operation on. the human frame, Blmost 
immediately deprived us of sight, and irt were 
both, safer as our visionary powers were concerned, 
la a state of total darkness for four or five minutes. 

" As soon as we had partially regained Uie use of 
opr eyes, and had somewhat recovered from the 
effects At the awful scene into which, from the dr- 
cumstahoes, we had been plunged, our first attention 
was directed to the barometer. I soon discovered 


that my powers had not sufficiently returned to en¬ 
able me to see the mercury, but Mr. Spencer found 
that it stood at 1.3-20. giving an eievHtiun of 23.384 
feet, or about four miles and a quarter. I do not 
conceive, from the length of time I had been liber¬ 
ating the ga«, that this was anphing like our 
greatest altitude, for we were evidently effecting a 
rapid decent.” 

I have confined my observations on 
“ this new worjd/’*to what can be ex¬ 
perienced in the immediate vicinity of 
London. I h%vc not spoken of isolated 
44 talismanic v experiments trying the 
greatest velocity of locomotive engines in 
long distances; nor have I spoken of the 
magic of sw&ping rapidly out of smoky 
London by the sailway, to view tl^e 
14 wild waves play* 1 

on the? Brighton shore! nor have I said 
a word of A^antic steaming. 

So much for England ; and now, with 
»respect to my own country, Ireland,— 
my f 44 own loved island of sorrow/ 1 Ire¬ 
land. I have strong reason to hope, that 
Lord Rosse’s giant speculum, cast by him 
at Oxmantown Castle, will be indeed a 
44 Talisman/' a celestial Talisman, 1 ■bear¬ 
ing that 

41 Throne of light'* 

of 14 the spirit," the human eye, in soar¬ 
ing ethereal flight through the empyrean, 
the blue serene, the hyaline of heaven! 

Oh! how sublimely solemn will it 
be in # 

14 The deep blue noon of night, lit by an orb, 

41 That look b a spirit, or a spirit’s world/' 

to hold in contemplation communion with 
nature* and 44 the Abyss of space,” while 
using that wondrous Telescope I 

41 What a piece* of work is man ! how 
noble in reason! how infinite in facul¬ 
ties! in form and moving how express 
and admirable! in action how like an 
angel! in apprehension how like a God !" 

I am, my de&r friend, as you well 
know, ever most truly yours, 

Thomas StbUlb. 


as W1BH-QA(JGB8. • 

is.* • 

res Sir,—The suggestion of your corre- 

spondent 41 K. H./' at page 520 of the 
as, last volume of yotfr Magazine, relative to 
standard wire-gauges, is at once novel 
m and simple, but by no mean* ensures 
*d» that accuracy which it aims at. It should 
e "f be recollected that the lines forming the 
to sides of die gauge ane not tangent to the 
ijj" diameter of the circle intercepted, but to 
£3 a chord, and that varying tfith the angle 
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which those sides form with cne another. 



The difficulty, therefore, lies in distin¬ 


guishing where that chord ia situated, 
which ia thq index to the acale: that it 
cannot accurately be distinguished by the 
eye, (particularly in large diameters,) ia. 
certain. In the common wire-gauges, 
the diameter of the wire is measured, 
because the sides are parallel; but, as 
the principle of “ K. H.'s" gauge ia 
much too valuable to be lost, I oould* 
suggest an improvement whiSh unites the 
principles of both, a sketch of which is 
annexe^ It will readily be seen, that it 
differs from “ K. H.'s ” only in the slid¬ 
ing- pitc£ A, which runs, by means of a 
email block with screws, in the slot 4$, 
with its inner edge always parallel to the 
opposite side of the gauge. 9 Either end 
of the slider being made the index, a 
scale Is formefl with great facility, 
•and the parujlel sides intercepting the 
wire at its diameter, the objection to 
“ K. H/s” plan is at once obviated. I 
have showaothe slides in these positions 
—at 4-inch, 4-inch, and zero. A modi¬ 
fication of this construction might form 
an exceedingly*accurate calliper. 

R.H. 


EXPLOSIVE EFFECTS OF MIXTURES OF 
GUNPOWDER AND AIR. 

Sir,—-My attention being directed a 
few days since by a friend to a commu¬ 
nication in your Magazine of December 
17, 1842, entitled “ Experiments on the 
Explosive Effects of Certain Mixtures 
of Gunpowder and Air: By Charles 
Thornton Coathupe, Esq.," I find the 
project on perusal to be substantially 
similar in effect to one suggested by mo 
in*the year 1841, and submitted to the 
notice of the Hon. the Board of Ordnance, 
b y letter, dated March 17, 1842, and 
which, on being referred to the select 
committee, April 7th, produced the fol¬ 
lowing report. 

(Copy) 

Office of Ordnonce, April IS, 1841 

Sir,-—I am directed by the Master 
General to acquaint yoq tnaf he has re¬ 
ceived the Report of the Select Com¬ 
mittee of Artillery Officer! at Woolwich, 
upon* your proposed* “ Mode of increas¬ 
ing Rjjmge and diminishing Redtail in 
Fire-arms,” by which Report it appears 
tjiat ^experiments at different times have 
provpd that, though the recoil ie dimin¬ 
ished when the tall ie not in contact 
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with the charge of the piece, the range 
is gradually decreased in proportion to 
the intervening distance; ana that the 
.Committee perceive nothiyg in the con¬ 
struction you propose that can have a 
tendency to produce a different result. 

I am, Sir, 

Your obedient servant, 

• (Signed) F. W. Trench. 

R. J. Wilflbn, Esq. 

Now, Sir, it is an admitted fact in the 
above report that the intervention of 
air between the ball and powder tends to 
diminish the recoil, (a point not seem¬ 
ingly noticed by your correspondent,) 
though the increase of range is therein 
denied. From the'experiments made by 
me at the time, I submil the following 
average:— 

Recoil by close contact . *1 >2 

,, intervention of air *75 

Range by close contact. . *623 

„ intervention of sif* *755 

The mode of construction proposed by 
me consisted in a shoulder being pre¬ 
sented at the junction of the breech with 
the barrel, preventing the approach of the 
ball (within the best determined distance) 
to the charge; your correspondent having 
arrived at the same conclusion as m/belf 
respecting range. You will doubtless 
deem the subject worthy a notige and 
consideration, which may at once deter¬ 
mine the value of the importaift advan¬ 
tages at present pending a strict investi¬ 
gation. . 

I am, Sir, 

Your obedient servant, 

Richard J. Wilson. 

48, 014 Broad-street, G»fy. fl 

January 31,1843. 


THE DAGUERREOTYPE PATENT. 

In the course of a very interesting and in¬ 
structive article on photogenic drawing, or 
drawing by the agency of light, in the last 
Number of the Edinburgh Review ,* the 
French discovery of the daguerreotype, and 

• We are glad'to observe that Mr. Spencer’s 
claims to the Invention of Electrotype, so long moat 
shamefully alighted In the higher scientific circles 
of his nIlfve country, have the sanction or ihe able 
author of this article. In speaking of '‘the Electro¬ 
type, or Galvano-plastic Art," he mentions it as 
Having been “ discovered bp Ur. Spencer and 
Jacobi" Mr, Since, whose study It seems to be to 
follow in the wake of authority, may be expected to 
profit by this hint in his next edition. 


its introduction into England, are thus ad¬ 
verted to. # 

44 From the homage which we have cheer¬ 
fully paid to the liberality of french philo¬ 
sophers and legislators, we could have de¬ 
sired toemake no deduction; but there has 
been an omission in the transaction with M. 
Daguerre, whicj) affects all nations, and 
which we would almost venture to request 
4M. Arogo still, to supply. It is evident, 
from the whole tenor of the two Reports to 
the Chambers, that France purchased Da¬ 
guerre’s invention for the benefit (fall na¬ 
tions , and net exclusively for the French 
people. It would be an insult to the two 
r distinguished Reporters, and, indeed, to all 
parti concerned, to suppose that they had 
any otuer object in view. M. Arago em¬ 
phatically sags, 4 This discovery France has 
adopted; from the first moment she has 
<► cherished a pride in liberally bestowing it— 
A <yFT TO THE WHOLE WORLD ! 9 And 

M. Duchatel, the Minister of the Interior, 
on presenting the bill to the Chambers, dis¬ 
tinctly declares, as an argument for a public 
reward^ that Daguerre*s invention dues not 
admit pf being secured by patent . So soon 
as it becomes known, every one may avail 
himself of its advantages. The most un¬ 
skilful will produce designs with the same 
exactness as the most accomplished artist. 
Of necessity, then, this process must belong 
to all, or renqgin unknown. 9 

41 The Daguerrian Bill had scarcely passed 
the legislature, when, 4 on or about the 15th 
July, 1839, a certain foreigner residing in 
France instructed Mr. Miles Berry, a patent 
agent in London, immediately to petition 
her Majesty to grant her Royal Letters Pa¬ 
tent for the exclusive use of the same within 
these kingdoms ; 9 and, in consequence of 
these instructions, Mr. Miles Berry 4 did 
apply for such letters patent; and her Ma¬ 
jesty’s solicitqy-general, (Sir Thomas Wilde,) 
after hearing all parties who opposed the 
same, was pleased, on or about the 2nd of 
August, now last past, to issue his report to 
the Grown in favour qf 44* patent being 
granted; and it' consequently passed the 
great seal in the c usual course, being sealed 
on the Slay above named, whidh is sons 
days prior to the date «f the exposition 
of the said invention or discovery to the 
French government at Paris, by MM. Da¬ 
guerre and Niepoe, according to the terms 
of their agreements 9 9 

44 This remarkable statement, the object 
of which is very palpable, is thrust into the 
specification of the patent, after the usual 
preamble to all such dgeds; and the patentee 
states, with great naivety that he believes it 
to be the invention or discovery of Messrs. 
Louis Jacques Maude Daguerre, apd Joseph 
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Isidore Niepce, junior, both of the kingdom 
of France; from whom the, French govern¬ 
ment have purchased the invention, for the 

BENEFIT OF TgAT COUNTRT t 

11 The purpose of the preceding statement 
is obviously to create a belief, that if. Da* 
guerre was not the foreigner who instructed 
the patent agent to petition her Majesty, 
and that he had transferred the benefit of hfs 
invention only to his own country. It iaa 
not our desire to investigate this part of the 
transaction any further: but we are bound 
to say, that the solicitor-general of England 
would have done better, to adgise her Mai 
jesty not to withhold from her subjects that 
very invention which the Kfbg of the French 
had purchased for the benefit, not only of 
his own people, but of all nations, lie pa¬ 
tent cannot stand a moment* examination, 
and we would exhort the interested parties 
to apply for a writ of scire facias, for its • 
immediate repeal." 

The reproach cast on Sir Thomas Wilde for 
passing this patent is as groundless* as the 
advice given to apply for its repeal is foolish. 
When Sir Thomas Wilde reported in favour 
of the English patent, the secret of the pro¬ 
cess had not been published, cither in Frante 
or England; and though a national grant to 
the inventor had been proposed in the French 
Chambers, on condition of the process being 
made free to all nations, that proposition had 
not then acquired the force of a law, which 
could be given in evidence before an ji foreign 
tribunal. Although proposed, the grant 
might have been rejected. Besides, even 
supposing the English patent had not been 
applied for till after the completion, by every 
legal formality, of M. Daguerre's bAgain 
with the French legislature and government, 
we are not aware of the existence of any pro¬ 
vision for suctffe case in foe English* law of 
patents. All that is required to be estab¬ 
lished, in foe case of an "application for an 
English patent dor a foreign invention, (apart ( 
from its utility,) is, that it has not been be¬ 
fore known or practised in this country; 
and that such was the gase with respect to 
the Daguerreotype, is admitted, on all hands. 
If the French chambers or government really 
desired to make good their intended gift to 
all nations, what they should have done was, 
to have had it simultaneoi&ly published in 
the languages of .all nations, France includ¬ 


ed; and if they meant that Daguerre and 
Niepce should only receive the 10,000 francs 
in foe event of foe whole world being par¬ 
takers in the bdhefit of their invention, they* 
should have made the payment dependent on 
the event. As it is, though the French go¬ 
vernment may possibly have something to^ 
say to Daguerre and Niepce^ it is certain 
that nothing which passed between these 
parties can affect the validity of the English 
patent, .which was granted in perfect con¬ 
formity frith the law of England, as it stood 
'at the time, and still stands. * 

a THE GA^-METER QUESTION. 

We have received a letter from Mr. Flower, 
on (for review of his pamphlet, fthich we feel 
it incutnbent upon us, unjler foe peculiar 
circumstaagcs stated in it, to lay before our 
readers ; though such replies updn critics 
are of acknowledged inconvenience, and there 
is nothing in foe present one, so far as re¬ 
gards foe principal subject matter, or Jhe 
writer's manner of treating it, to entitle 
it tg exemption from foe ordinary rule. The 
circumstances we allude to are these. Mr. 
Flower states that he sent us “ second and 
third Editions, together ," of his pamphlet; 
our review was of the second only; and Mr. 
Flower concludes that it could only arise 
from deliberate design, tinctured with a con¬ 
siderable waut of “ common honesty," that 
the third edition, which contains many cor¬ 
rections and emendations of the second, was 
not that reviewed. Now, this is a very grave 
charge, which it would cover us with shame 
not to be able on foe instant utterly to re¬ 
fute. It is true that Mr. Flower did send 
ift two pamphlets “ togetherbut whether 
they were second and third editions we can¬ 
not, from any observation 9s knowledge of 
our own, bear testimony. Our impression 
at the moment of receiving them was, that 
the author had sent ns two copies of the 
saiqe pamphlet—as js not uncommon where 
extracts are expected to be made—gpd, with¬ 
out Itaying to redd their titles, or look into 
, foejn,*we made a present of one of foe copies 
to *a friend who was with us at the time, 
which copy, so given away, must (if Mr. 
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Flower's statement is correct, which we see 
no reason to donbt) have been the third 
edition. Most certainly, however, we had 
* no idea that there was any*third edition in 
the case, when we sat down to criticise Mr. 
Flower’s labours; we thought the second 
edition, which was that before us, the latest 
and best; aqg no one, who will consider for 
a moment how brief any advantage to be 
achieved by overlooking the third edition 
must of necessity be, and how certafii it was 
to be followed by speedy exposure c and dis- 
grdbe, can reasonably suppose the facts to* 
be otherwise than as we now state them to 
be. But, as it does so happen, thal Mr. 
Flower has been thus judged of by his .second 
edition, instead of by his third # and more im¬ 
proved edition, it is only fair that wf should 
allow him ap opportunity of pointing out the 
differences between them. *• 

One word, however, as to our own posi¬ 
tion in regard to thj gas-meter question, be¬ 
fore we hand Mr. Flower’s letter to the com¬ 
positor. Mr. Flower charges us with the 
’* kind solicitude of waiting upon public 
companies when they happen to be attack¬ 
ed,” and acting in this matter as ” the em¬ 
ployed panegyrists of the companies.” Con¬ 
temptible inventions, both. We never waited 
on any public company under such circum¬ 
stances, nor any other person for us, with 
our authority, privity, or consent; and we 
never have had the slightest communication of 
any sort with the gas companies, or any of 
them, on the subject of Mr. Flower’s at¬ 
tacks. 

Now, then, for Mr. Flower’s letter; on 
which, after our readers have perused it, we 
shall have to trouble them with some further 
remarks:— 

“ To the Editor of the Mechanic *’ Maga¬ 
zine. 

'* Sir,—You are at perfect liberty to as¬ 
cribe what motives you please to me for my 
exposd of the ^unfairness of gas-meters. 
Knowing your kind solicitude of waiting 
upon public companies when they happen to 
be attacked, I might, if* I condescended to 
such a paltry line of procedure, twifeyou on 
that score; but in a case of this kind we 
have to deal with facts, and net *with 
motives. 


“ In my pamphlet 1 have stated, that the 
loss to the consumers of gas by the gas 
water meter, in all those cases which 1 had 
had an opportunity of invertigating, varied 
from 8 to 30 per cent., and that statement I 
again geiterate. It is true that Mr. Jones, 
of the Adelaide Gallery, in his lectures on 
’the fallacies t^f gfp-meters,’ has been a 
more fortunate d Diogenes than I have been; 
r that gentleman has found a water-meter ho¬ 
nest within per cent., but, at the same 
time, he has discovered that the imposition 
may be as great as 32 per cent. (Vide the 
'* Morning IJerald” Report of Mr. Jones’s 
Lecture, Jan. 20, 1843.) Meters, there¬ 
fore, have been* found cheating the public 
through all the gradations of from 2 to 32 
per emit. Any one may satisfy himself by 
ocular demqpftralion of this fact, by a visit 
to the Gallery, where the meters may be 
seen. Neither are these meters " the oldest 
and worst that can be found.” On the con¬ 
trary, they arc “ crack” specimens. 

’* My attention was first called to the fact 
of the unfairness of meters by detecting a 
meters that was cheating me. ThigJed me 
to examine others; and the fraud that I 
found them committing was, as I have 
stated, from 8 to 30 per cent. Upon this I 
wrote my remarks; and, as I believe it is 
dot usual to be very delicate with a thief we 
find picking our pocket, I expressed myself 
as I have done on the meter system; whether 
in good taste, or not, is open to criticism; 
but I utterly deny using the terms ' rogue,’ 
or ’ scoundrelthey are not to be found in 
my publication. 

“ When I had written the body of my 
pamphlet, I heard, for the first time, of the 
dry meter, and with some trouble I found 
out the inventor of the best dry system, Mr. 
Defries. I called upon him, and mentioned 
that I intended to expose what I considered 
to bjs the frauds of the meter system, and re¬ 
quested that lie would let me hive one of 
his metera to test. This request he refused; 
and it is only justice to Mr. Defries to state 
the impression which his refusal hod upon 
my*mmd, and which, I must confess, pre¬ 
judiced me in his^javour, namely, a desire of 
not bringing his meter in iuvididUs contrast 
with those of his contemporaries. I saw, 
however, quite sufficient of Mr. Defries’ 
meter to be satisfied that the principle of it 
—of doing away with water—was, as I have 
written, ’ excellent*’ and beyond this, more 
or less, uuder such circumstances, I could 
not say. And, because I give the fact as it 
occurred, you assume that I am actuated by 
sinister motives. Now, if yon had been can¬ 
did, you would have found that 1 was willing 
and delighted fo afford piaise, where 1 could, 
to other meter manufacturers, as well as Mr. 
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Defriea; but, by a deliberate act of injustice 
to me, to extenuate tbe gas companies, whose 
interests yon seem so tenderly alive to, yoc. 
choose to shwt your eyes to my evidence on 
that head, by taking tbe second edition of 
my production as the thread upon Uvhich to 
hang your remarks, when you ought, in 
common honesty, to hagfe examined the 
third edition of it as well. Ibis was any 
thing but correct in a reviewer, who findfe 
* the murder's outor who indulges in the 
terms of * hireling pamphleteer/ * volunteer 
traducer/ 8tn. When my first edition mape 
its appearance, I sent you a copy. You took 
no notice of it, and I was ready to believe 
that you were unwilling to give publicity to * 
the charges on my mere ipqe dixit. # Subse¬ 
quently, at the period whjjn Mr. Jones’s 
statements and corroboration of my assertion 
were, as they now are, agitating the public 
mind, I sent you my second and third edi-e 
tions together; and if you will ex&miqe the 
last edition, you will find that I give the 
highest praise to Milne’s Scotch water- 
metSrs. I warmly and strongly commend 
them* Here are the words:— • 

“ ‘ One of these metcra is certified by the 
manager and seal of the Edinburgh Gas¬ 
light Company, as having been in constant 
use for the last eighteen years. The other 
iB Messrs. Milne’s Improved Patent Gas- 
meter. I have tested these meters, and both 
are slow—namely, they giytfc more gas than 
they register, and are alike creditable to the 
liberality of the Company which allows them 
to be used, and advantageous to the con¬ 
sumer. Their construction is such, that 
when they are filled with an muchjvaler ae 
they will hold, (which would occasion a loss 
of about thirty per cent, in many English 
meters,) they give an excess of measure, 
which excess increases as the water evapo¬ 
rates, until the lights betray that it requires 
replenishing. The notation a of the dials on 
the Improved Patent Gas-meter is singularly 
interesting and perfect, and is well worthy 
of imitation by all meter-makers. Not only 
is every foot of gas plainly marked as it is 
consumed, but, by an ingenious and aclever 
introduction of an extaa hand on the dial 
Measuring each foot, every hundredth part 
of a foot is distinctly perceived as it is burn s 
ed; and, with very little attention, the thou¬ 
sandth part Of a foot is discernible. This 
extra hand, of course, travels very fast, and 
by it the most sensibl# motion of the meter 
is detdbted, and tbe minuteBt defect in the 
fittings indicated. The principle of these 
meters is such, that they can never operate 
to the disadvantage of the consumer, but the 
contrary.’ 1 * # 

“ Neither do I * overlook Mr. Botten’s 
merits. Here if the passage:— 


" 1 From this censure, however, Mr. Bot¬ 
ten’s meters must be honourably acquitted. 
I have found them to be, generally, much 
nearer the mark for correctness than theiy 
compeers, and, perhaps, if they were not 
obliged to be under the sinister influence of 
the Companies, they would be as accurate 
as it is possible for water-meters to be; 
but it must not be forgotten that exacts 
ness can never, under any cixumstances, be 
obtained by these machines, the constant 
variation of pressure to which gas is subject 
contiiAally altering the level of the water, 
and prigduding uniformity.’ 

14 You say that I regard the water-meter as 
radically false in principle. / do in tome 
degree, and 1 am ready to iqpintaiu it, but I 
suppose your space will not allow me to 
enter upon the subject. I however main¬ 
tain this— That the water-meter differ* in 
regiatrationjiy variation* qf preteure ; that 
i* to | ay, the consumer get* m%re go* in the 
cubic foot * registered at pne time than an¬ 
other. w * 

“ At a high pressure he gets an approxima¬ 
tion of his quantity of gas, but at a low pres¬ 
sure, owing «to the sinuosities which the 
gas has to pass through in its way to the 
cylinder or drum, it becomes so enfeebled that 
the measuring chambers in it are not pro¬ 
perly filled, but which a high pressure over¬ 
comes. 

41 You may perhaps ask why I did not 
speak approvingly of Messrs. Botten and 
Milne, in iny second edition ? I frankly ad¬ 
mit that the subject has grown in import¬ 
ance since I took it up, and that my atten¬ 
tion has been more specially directed to the 
subject,, which, at the time I went to press 
with my second edition, was not the case. 
If I have praised Mr. Defries’s meter, and 
it is worthy of every praise, you yourself al¬ 
lowing that it is likely to supersede the other 
Bystem, 1 did it because it was in some mea¬ 
sure forced upon me. I was constantly 
called upon by letter, and that by country 
gas com|>yues, too, to know if I had tested 
the dry meter, and I was obliged to inform 
Mr. Defries that if he would not let me have 
a meter I would ‘ get one by hook or by 
crook,’ and that if I felj upon his first 
patent, which is much inferior to his Becond, 
he must take the consequences of an imper¬ 
fect instead of a perfect machine being des¬ 
cribed, and under such features I obtained 
one. • 

•“ You say, that? * Every one, who knows 
anything of the history of gas-lighting, knows 
that the plan of iheasuring by meters the gas 
supplied to customers, did not originate with 

V ‘^The cubic foot si Indicated by ths register— 
the nominal and not the reel foot of 1711 indue.” 
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the companies, and was not assented to by 
them till after a good deal of opposition and 
delay on their parts." 

“ This is a part of the que^ion I havenot 
entered into. Things, however, have changed 
since then. 

• Qui color albus erat, nunc est contrarius albo.* 

‘The’time was when insurance offices 
refused to insure premises where gas-light 
was used. EVbry one will allow now, that 
not half the number of fires happen since 
the introduction of gas. But it is not against 
the use of meters that I complain, but of the 
abuse by them. I know, however, that there 
areipany who would gladly have their gas by 
"contract who are compelled to bum by meter. 
For the truth #f this I refer to the fruitgrers 
of Co vent-Garden market, and others. It is 
well known that the gas companies are. most 
partial and arbitrary in their contracts, and 
regulations «f burning by meter, and nice 
versa. The fruiterers that I have alluded to 
in Covent-G^arden are obliged to bum by 
meter, while Drury Lane TheatCovent- 
Garden Theatre, the Morning Chronicle 
Office, &c, places where it is impossible to 
have fixed periods of«lighting,*are allowed to 
bum by contract. 

^ I have now given my reasons for the ap¬ 
pearance of my pamphlet.—-As one of the 
public, who has no interest to serve, who 
has no connexion with gas companies, tun- 
gas-meter makers, and who is neither a 
hireling pamphleteer, nor a volunteer tra- 
ducer— * 

‘The very head and front of my offending 
Hath this extent, no more.' 

"The Author of the Pamphlet on the 

UNFAIRNESS OF GAS-METERg. 

“ 5, New Bridge-street, Blockfriars, 

Jan. 30, 1813." 

14 (Note.)—In reading over this copy I am 
forcibly reminded of a remark which did not 
occur to me while I was writing it, namely, 
that if a certain class have need of good 
memories, it is equally essential for some 
reviewers to have the same quality. In the 
first and second editions of the pamphlet J 
only complain of the water-meter not being 
made of sufficient capacity; not a word is 
said regarding ‘the principle qf it. „ It was 
only, as I have stated, when' I wa^taking 
the third edition through the press, that my 
attention was specially directed to the sub¬ 
ject, and there if is, as you learn, that 4 1 
regard the water-meter.as radically falsq in 
prindp}^’ 

* Now, infidel, I have thee on tho hip 1' 

44 Which of ns, now, writes in 4 the- most 
un&andid spirit, and with very sinister views? 4 
&c., &c. c * 

44 The murder is indeed out. What a blun¬ 


dering panegyrist have the companies em¬ 
ployed ! ” • 

Mr. Flower, it will be sgen, lacks not 
words, nor of those the least polite, but what 
does hefprove ? Just this—the perfect troth 
of all we said as to the unfairness of his 
coarse of proceedng, ^rnd his utter incapacity 
do pass a judgment worth any thing on the 
matter which* he has ventured to meddle 
with. We never saw a clearer case of the 
tflvitd Minerva. 

Notwithstanding he assures us in his 
second edition, *that 44 it was not with¬ 
out due investigation ” that the state¬ 
ments in th<^ first were put forth, be now 
admits that neither in his first nor in'his 
•second editions, did he take any notice of 
Milne’s improved meter, of which there are 
thousands and tens of thousands in use, and 
the principle of which is such 44 that they can 
never df)erate to the disadvantage of the con¬ 
sumer, but the contrary." He admits, also, 
that as little did he take any notice, either in 
his first or in his second editions, of Botten’a 
improved meter, Of which great numbers are 
also in use, and which be now acknowledges 
44 would be a#accurate as it is possible for 
water meters to be, if they were not obliged 
to be under Jhe sinister influence of the com¬ 
panies"—for which 41 if” there is no founda¬ 
tion whatever, except in bis own imagina¬ 
tion.* - And he says further, that, 44 when I 
had written the body of the pamphlet, I 
heard, for the first time, of the dry meter." 

New, either Mr. Flower did know nothing 
of Milne’s ancl Botten’s improved water 
meters, and nothing of the existence of such 
things as dry metere, at the time he com- 
menqpcfhis crusad# against the Gas Compa¬ 
nies ; or, knowing ^11 about them^he chose 
to suppreSs all mention of them. He maj- 
"take either horn of the dilemma he likes best. 
If he knew nothing of them, (which is the 
alternative, we presume, that he will prefer,) 
then does he stand sAf-convicted of a degree 

* This Is the meter alluded to by Mr. Flower ae 
having been found by the other Diogenes In the 
tub, as 44 honest within 2 per cent." Subsequent 
experiments, of which the nailer Will find an ac¬ 
count in another |Arl of our present Number, have 
ahown it to be honest within a half per cent., and 
in one case honest to the " greatest nicety.” 
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of ignorance of gas-meters anjl gas-li ghting 
(hia " due investigation” notwithstanding) 
which makes his offer to enlighten the public 
on the subj&t supremely ridiculous; and 
then, also, our words are made gpod, that 
when he put forth his charge against the 
companies of patronhingVhe water meters 
because they knew them to measure falselp 
he had never troubled hinfqplf to enquire 
" how they had been improved, or how they 
might be improved, or how the companies 
had exerted themselves to imprtjve them.” If, 
on the other hand, hedid know all about them, i 
then have we been wrong only in so fgr as we 
put the least uncharitable interpretation on 
his conduct; for, wilfully t<f suppress all 
mention of the improved meters because they, 
would have overturned his theory of their 
incurable fallacy, could arise only from 
rank knavery. 

ButJMr. Flower now alleges that in^he first 
and second editions of the pamphlet, " not a 
word it said regarding the principle of 
the water meter." We begin to suspect 
shrewdly that Mr. Flower does not at tinfes 
know what he eage. In the preface to his 
second edition are these words, “ If any one 
will patiently study the nature of. the gas- 
meter, as here faithfully described, the fact 
that the phinciflb of it is objectionable, 
will be so obvious that, perhaps, the silence 
(of die companies) ought not to be won¬ 
dered at." 

Neither, he says, did he ever use the 
terms "rogue and scoundrel." (We did 
not say he had used these particular wdrds.) 

Oh, no ! He only accused them of “ im¬ 
posture," "tricking and duping," "dis¬ 
honest profit," &c. Ang now, by Vay of 
softening down his language to the tone of 
decent scfciety, he only charges them with 
" cheating the 'public through all the gra- # 
dations of from 2 to 32 per cent.!" 

All intention'of promoting the introduc¬ 
tion of Mr. Defries’s ggs-meter, by raising 
the present outcry against the water meters, 

Mr. Flower of course very stoutly disclaims. 

We shall briefly give bur reasons for the 
impressions we etftdrtain on this head, and 
then leave bur readers to judge for them¬ 
selves* ' • h' & 

Vol, XXXVIII, 


QUESTION, 

1. For a year past add mors, Defries's 
dry gas-meter has, in one shape or other, 
been kept most industriously before the 
(London) public eye; cried up at learned 
societies, paragraphed in newspapers, and 
proclaimed in the streets by advertising per¬ 
ambulators. We should have thought it 
difficult to-find a man, woman, or child, fa 
all London, who had not, by the dgg days 
of 1842, become familiar with the words 
" Deffies’s Gas-meter." And when, tlftre- 

s 

fore, Mr. Henry Flower, of 5, New Bridge- 
► street, Blackfriars, tells us it was not til\ 
after he had written his pamphlet against 
the "water meter (June, 1§42), that "he 
heart} for the fiyet time of the- dry meter," 
we feel irresistibly compelled to bay, with 
th^ laconic fturcbell> Fudge f’ 

2. After Mr. Flower hgd thus heard of 
the dry ranter, he says, " I witA some trou¬ 
ble fonnd out the inventor of the beat dry sys¬ 
tem, Mr. Defries." " Trouble ” to find out 
one of the best advertisod nfen in all London, 
to whose locus in quo Piggot or Kelly cqpfa 
in an instant have directed him! But no 
"trouble" whatever in discovering Mr. 
Defries £o be " the inventor of the best dry 
systemthat he knew before even seeing 
him, or testing his meter! Again we say, 

" Fudgif!" 

3. We are told that Mr. Defries refused 
at first *to let Mr. Flower have one of his 
meters to test, from " desire of not bringing 
his meter in invidious contrast with thorn of 
his contemporaries."* Modest Mr. Defriea 1 
whose dislike of "invidious contrast" dis¬ 
plays itself in society lionizing, paper puffs, 
and itinerant show-boards I We say once 
more, and most emphatically, " Fudge I" 

* 4. Mr. Flower says, " If I have praised 
Mr. Defries’s meter, and it is worthy of 
all praise, yom yourself allowing that it is 
likely to surp&tede the other system, I did 
it because it was in some measure forced 
upon me." We did say tlpt we thought the 
drjs meter system was likely to supersede 
the pther; but we passed no opinion what¬ 
ever ypon Mr. Defries’s meter; and nonq 
■ bub a devoted partisan, seeing with .Mr.. 
Dories’s eyes, would have attempted dq '> 
fasten such an opinion upon us* v v v 


a 
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worth’s paten* rotary pump. 


5. Mr. Flower's abuse of the water meter 
system would have been without an object 
(unless it were a return to the old contract 
system, which he does not alvocate), but 
for the Dqfiriet dry meter eequel. 

And 6. Hie way in which this object has 
been gradually unveiled is precisely that 
which experience has told us is common to 
all whd seek by “ stealthy steps" to gain 
the ’vantage ground of others. First, there 
is the brief hint, just before parting* that 
there is such a thing in existence, whi&h may 
be wdrth enquiring about. Then there is 


the hint acted upon, and the discovery made 
(by instinct!) that it it the very best thing 
of the kind. Next we have the ingenious 
inventor (so ^modest withal!) fragged, iu 
spite of himself, from the obscurity heprould 


have greatly preferred, to be crowned with 
laurels (in flower )., And, last of aR; we have 
the purpose entertained from the first thns 
openly avowed (fAird.edition) f— 

*“ Bat I am asked, what is the remedy for 
thiy grievance ? My object is merely to 
instruct the reader; and by laying before 
him a description of a recent invention , that 
if the dry gas-meter , 1 hope I shall accom¬ 
plish that object, and answer this enquiry ." 


Why then, it may be further asked 1 , not 
say so at first? Why wait till the third 
edition to make your object known ? If 
Mr. Flower answers truly, he wjjl say, 

“ Because if I had done so, the public 
would have seen at once that my pamphlet 
was a mere advertising puff; and would 
have treated it with no more respect than 
they are accustomed to bestow on such dis¬ 
interested effusions." 

Advertising poffs arc, of course, not fit 
subjecta for criticism; but we cannot refrain? 
before concluding, from giving a specimen 
from the one befbre us, because of the direct 
bearing which it haa on Mr. Blower’s quali¬ 
fications to bestow either praise or censure 
in a case of this sort. 

- rt An important advantage attending the 
dry gas-njeter is that its* performance is not 
affected by the temperature of the weather; 
and as there Is neither evaporation noi^con¬ 
densation with it, all the fittings remain , 
intact."—3rd edition, page 26.' , , 

Corollary Gases are not expanded by 


heat, nor condensed by cold I A new truth 
in physical science, first discovered, Anno 
Domini 1842, by Henry Flower,of 5, New 
Bridge-street, Blackfriars. * 

For soiae useful information on the actual 
merits of the water and dry meter systems, 
we beg to refer tit tUfe Report, which will 
b§ found in another part of our present 
Number, of th% proceedings at the Adelaide 
Gallery. 

f BALLOONING—CONTROLLING THE DIRECT 

EFFECT OF THE WIND—MR. CHARLES 

GREEN. 

We arc iqfArned that the celebrated 
aereal navigator and inventor, Mr. CharleB 
preen, is sanguine in the expectation that 
his invention of the “guide-line” will 
afford him not only, as it does at pre¬ 
sent, a power of ascertaining the direction in 
which his balloon is moving, together pith 
the various other effects, the result of that 
invention; but that it will also afford him, 
to a certain extent, and within certain limits, 
a power of modifying the direct effect of the 
current of air on the machine, instead of 
hating it, as at present, propelled inevitably 
in tiie direction of the wind. Mr. Green 
intends, with becoming caution, to test his 
theory by rigorous experiment, before mak¬ 
ing any formal announcement. 


WORTH *8 PATENT HOT Alt Y PUMP. 

Fig. 1 (next page) is a representation 
of this pump, in its complete state, as 
fixed for action. The body of the 
pump, or working box, consists of a 
circular case, an inside view of one of 
the discs or ‘plates of which Ik given 
in fig. 3. The parts c, d, and e are 
raised upon the plate. The two plates 
are neatly fitted to each other, with the 
open 4ace of l he olle inserted into that of 
tne other. The revolving disc, fig. 2, 
(with its T;wo valves / and g,) is placed 
between them, after which fthey are then 
soldered up: a and b are two pipes, b 
being the suction, and a v tfie ejection 
pipe. On turning the handle, the re¬ 
volving disc, fig. 3, is carried round, 
and, by the action of the crosses hit upon 
the raised parts c arid t, the valves/and 
g are alternately opened and closed, car¬ 
rying the water contained in the spate 
h A before thetd, which quantity of water. 
is ejected throQgh the pijge a, which may 



be of any length required to force up the 
water to any height under 50 feet. 

The patentee states, that a pump of 
this construction, only seven inches dia¬ 
meter and two and a quarter inches wide, 
is Capable of raiding thirty gallons pej 
nu&ute; and that, when properly put up, 
-it will last for years without repairs. We 
‘-.see no reason to doubt that it will per¬ 


form what is reported of it, for a time; 
but we think it idle to fxpect that me¬ 
chanism of such nicety, ingenious though 
it be lt and so much liable to friction, will 
‘Mast for years without repairs." It is 
pot possible but that repairs must be verv 
freqpieqtly required; and when required; 
they will unquestionably be a source 
great trouble and annoyance. . * * 

o2 
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ACCIDENTS IN COAL-MINES—THE SOUTH SHIELDS REPORT. 1 


After the memorable accident at St. Hilda 
co the 28th of Jane, 1839, when fifty-two 
lives were lost, a public meeting was held of 
the inhabitants of the adjacent town of South 
Shields, for the purpose of adopting some 


parably superior to the Parliamentary Re¬ 
port of 1835; and better, even, than the 
Belgian Report, which we had lately occa¬ 
sion to notice with so much approbation. 
The branch of /he enquiry to which the 


nffeans to diminish the frequency of such dis- (j^ommittee first apply themselves is that of 
astrous occurrences, when a Committee of “ Safety Larngft” The Davy —Stephen¬ 
son’s — Smith’s — Clanny’s — Upton and 


Investigation was appointed, consisting of 
the gentlemen named below, f The lfbours 
of this Committee, during tft thr& years 
which have since elapsed, to come to fair and 
just conclusions on the many difficult and 
important points involved in their enqiflry, 
have been arduous and unceasing. To avoid, 
on the one hand, being betrayed by feelings 
of humanity Ihto recommendations of nfea- 
sures, of so extrejne a character as to*be ul¬ 
timately injurious to the very indiriduals in¬ 
tended to be bpnfifed; and to take care, on 
the other, that the importance to the public 
of a cheap, abundant,'and enduring supply of 
coqj should not be allowed to weigh too hea¬ 
vily in the scale, against the safety and wel¬ 
fare of those to whom that supply gives em¬ 
ployment, was by no means an easy task ; 
but it is one which, we are happy to say, the 
Committee have performed with admirable 
judgment and discretion. By personal visits 
to, and experiments in the mines—by the 
examination of the best practical pitmen, in 
different districts—by communication with 
some of the most skilful and experienced 
viewers—by correspondence with distin¬ 
guished scientific men—by a comparison 
of the different systems of mining—by in¬ 
vestigation of the mining laws, and regula¬ 
tions of foreign states—and, finally, by the 
exercise of no ordinary share of good sensb, 
discrimination, and prudence on their own 
parts, they have been enabled to produce a 
Report, which is by far the best which has 
yet appeared on the subject. It is incom- 


* The Report of the Soath Shields Committee, 
appointed^ Investigate the Causes of Accidents in 
Coal-mines. 79 pp. folio. With Plans and Ap¬ 
pendix. Longman and Co. , 

t,Robert Ingham, Esq., President; TlidmasH. 
Winterbottom, M.D.; Richard Sliortridge, 

J.P.; James Wardle Roxby, Esq., J.P.; John day, 
Esq,; Errlngton Bell, Esq.; Robert Walter Swin¬ 
burne, Esq.; William K.Eddowes, Esq.; Anthony 
Harrison, Esq.; and James Mather and Thomas 
Salmon, Esqrs., Honorary Secretaries. 


Roberta's — Lemielle’s — and Mueseler’s— 
are successively and fully treated of. The 
• Davy, long considered so infallible an 
antidote to the fire-damp, is here pro¬ 
nounced, on t^c clearest evidence, to be 
an entire failure. “ Considering,” say 
^be Committee, 11 that the Davy lamp lias 
been'found by experiment, and in practice, 
to explode the external gas , by the passage 
of the flame through the gauze, and that a 
dangcrqps contingency is produced when the 
lam}) is hot, to which it is peculiarly liable, 
no doubt can remain that it has been the 
cause of some of the hitherto unaccountable 
accidents which hfcve occurred; that there¬ 
fore its employment is far more uncertain 
and dangeroustikaa. the friends of humanity 
and science at first anticipated, and that it 
has too long possessed the confidence of 
miners in its protective powers.” Of Ste¬ 
phenson’s lamp the Committee think still 
less than the Davy ; but of the same lamp, 
as improved by Mr. Henry Smith, and 
stated to be now coming into general use in 
the collieries of the north, they express a 
morcVavourabKs opinion. The Clanny lamp, 
which was produced before the Parliamentary 
Committee of 1835, is ahowed to have been, 

what itPwas then considered to be, too nice a 
«? 

thing for use. After the present Committee 
commenced their * labours, however, Dj. 
f Clanny placed in their hnnds^* a much more 
ingenious lamp, on scientific principles of a 
higher order, and practically much safer 
than his last lamp, the common Davy 
and of this new lamp we have the following 
description:— 

Dr. Clanny’s Improved Lamp. ** 
*“ In a paper read to the Committee, 
17th August, 1839, the Doctor assign* 
the following as part of /he reasons that 
influenced its suggestion and construction. 
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The diffusion of heat through the gases 
is effected in a great measure by the motion 
of their particles among each'other. ’Vc 
arc indebted to Dr. Priestley, Dr. Dalton, 
and Profe68o» Graham, of London, for much 
valuable information in respect to the diffu¬ 
sion of gases; and from the valuabft experi¬ 
ments of the last-mentioned philosopher, 
we are assured that Vie name quantity of 
different gases escapes in times which are 
exceedingly unequal, but have a relation to 
the specific gravity of the §(hs. The light 
gases diffuse most rapidly : thus hydrogen 
escapes five times quicker than carbonic 
acid, which is 22 times heavier than that 
gas. In the case of an ii^imate mixture of # 
two gases, the most diffusive gas separates 
from the other, and leaves the receiver in 
the greatest proportion. Volatile bodies 
rise into the atmospheric air, A well as into 
a” vacuum, and obviously according to the 
law by which gases diffuse through each* 
other. Heat is conducted by air in. the 
same manner that it is conducted by water 
and other fluids, namely, at low tempera¬ 
tures* by communication only. 
tempcAtures by the effect of tli 
which the weight of heated molecules or 
particles undergoes, and by the motion in 
ascent thereby imparted. It is a law de¬ 
duced from the physical properties of gaseogs 
bodies, that the velocities of gases, flowing 
under like circumstances into a vacuum, is 
inversely as the square roots of their densi¬ 
ties, which is precisely the same law that 
regulates their flow into each other. Hold¬ 
ing these facts in view, I constructed my 
new safety lamp, and by experiment I found 
that, just within the glass, and opposite the 
flame, the temperature was 108” on Fahren¬ 
heit’s scale; and between the top of the 
rim and of the wire gauze cylinder the ther¬ 
mometer indicated 302° of temperature; I 
need scarcely remark that in all lamps the 
air is constantly changing, and that in'this 
safety lamp the operation of the high tem¬ 
perature causes the expansion and diffusion 
qffire-damps, or of any other inflammable 
gas which may surround ff; whilst,%t the 
same time, a very small quantity of inflam¬ 
mable gasjwill find its w9y to the flame of 
tflb oil lamp, but will be diffused into the 
atmosphere .’ * 

“ To produce this result Dr. Clanny con¬ 
structed his new lamp with an impervious 
metal shield, having gloss and lenses in its 
Bides, only open at the Highest part of the 
gauze cylinder for about 1£ inch from the 
top, and surrounding the lamp entirely to 
the oil vessel: the shield being in diameter 
fully £ inch more {jtan the lamp. There is, 
consequently, no admission or egress of air 
but only over the top of the shield, at the 
highest part of thf lamp. The Committee 


and gt high 
i diminution 


experimented at different times in the mine 
with this new construction of Dr. Clanny. 
From the dirst lamps having had window 
glass in their sides, several accidents occurred, 
rendering thoui simple Davy lamps; the 
lamp .with tlie^ens burnt well, but was defi¬ 
cient in light, owing to the rest of the shield 
being entirely metal. In an experiment at 
Wallsend by the Committee, accompanied 
by Mr. Buddie, in a strong air course, tbfc 
Davy lamp, and Upton and Roberts’s, were 
extinguished by the force of the current, 
while this lamp of Clanny retained, from 
its protecting shield, its light unaffected. 
When these three lamps were tried at the 
same pit, in a feeder of gas, Upton^ and 
Roberts’s first exploded itself out ; then the 
Davy, with a slight audible explosion; while 
this "Clanny lamp did not appear much 
affected by the jjas, although the light was 
so imperfect as to show only a glimmer 
thrqugh the lens. • 

44 In^cveral trials it continued to operate in 
a similar manner; but the«ligbt was invari¬ 
ably so small as to be inapplicable to the 
purposes of practical mining. 

“ Dr. Clanny has, however, since the above 
period, made *an alteration on that. point 
which obviates entirely the obstruction of 
light by the metal shield ; he has substituted 
for that part of it opposite the flame a thick 
globular shield of glass, which reflects the 
light in a very perfect manner, the metal 
shield being continued from it upwards, as 
before explained, nearly to the top of the 
gauze'cylinder ; receiving its supply of air 
to support combustion exclusively^ from 
above, which, at the same part, emits the 
decomposed air. At first Bight it appears 
singular that the entire of the interior within 
the shield should uot be filled with nitrogen, 
carbonic acid gas, &c., and the light thereby 
extinguished, which invariably takes place 
when an external shield is made of so small 
a diameter as closely to envelop the gauze 
cylinder. It is thus demonstrated, that in 
a lamp of this construction the air for the 
supply of flame passes down between the 
cylinder and shield, and returns up the 
mfddle of the interior of the lamp, and is 
thrown off at its highest part on the princi¬ 
ple laid down by Dr. Clanny; and the air 
having to descend through a heated medium 
excludes much of the light explosive gases 
both from their specific gravity and their 
increased diffusibility from the operation of 
heat. 

44 This perhaps may account, in some de¬ 
gree, for the steadiness and brightness with 
which, in a moderately inflammable atroo- 
jphere," as weU as in a current, this lantp 
continues to burn. , 

“'There is a just objection to the nskjof 
fracture to the glass, which is external and 
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unprotected, and which, though of great 
strength, an accidental blow, or a drop of 
water when heated, might in*an instant 
effect; but this, however, would then only 
render it a Davy lamp. A lamp which the 
Doctor has placed before thg. Committee on 
this principle, but with a naked projecting 
globe of strong glass, without any external 
wire gauze, is perfectly inadmissible for the 
feason just assigned,—the facility of fracture 
of the glass. % Another objection made by 
miners to its employment is its great weight 
as compared with the Davy; this difficulty, 
it is feared, would not be easily surnfbunted 
by the wastemen, who have to tra^pl many 
hours a day through narrow passages gene¬ 
rally in a bent posture, and often on hands 
and knees with their lamp in hand: and even 
to the common miner it is a matter of sfroiig 
objection amounting to dislike, but which 
experience would doubtless overcome. * 

“ The danger continues to exist, in some 
degree, in tnis as in other lamps, although 
to a greatly diminished extent,—that in a 
highly explosive atmosphere the tapper part 
of the lamp becomes much heated, and thus 
tends to bring into operation the contingen¬ 
cies of explosion by olefiant, sulphuretted 
hydrogen, or hydrogen gas; and, therefore, 
tljpugh a vast improvement, neither is this 
most &genious and scientific lamp the desi¬ 
deratum so much sought after —in all points 
a perfect safety lamp ; yet in principlesand 
operation it is infinitely superior to any the 
Committee have yet examined. 

• 

The lamp of Upton and Roberts, which, 
in the judgment of the Parliamentary Com¬ 
mittee of 1835, left scarcely any thing to be 
desired, has great praise bestowed* upon it, 
but with some serious qualifications. 

Upton and Rqperts's Lamp. # 

14 The Committee in placing on record, 
which is necessary here, the description of 
Upton and Roberts's lamp, will take that 
forwarded by Mr. Upton himsdlf. It con¬ 
sists of a cylinder or cage of wire gauze, 
as in the Davy lamp, inches high and 
diameter, over which, enveloping it ex¬ 
ternally, is a*glass covering. The air is 
admitted through horizontal apertures im¬ 
mediately over the oil vessel, and then is 
passed through a double layer of horizontal 
gauze, two movable disks, which forms the 
bottom of the lamp, in the centre of which 
the wick rises; the wfiole of the air tfeing 
turned fln the flame of the wick by mqpns of 
a cone, the circumference of whose aj^x sur¬ 
rounds the lower part of the flame. Thq 
gauze top is doubled, as in the Dagy, }>y a 
cap; and there is, in addition, a metal 
chimney 2j inches high, Id in its base, and 


. contracting at its throat to Id inch, with 
large perforations near the top to emit the 
spoke and decomposed air. ThiB chimney 
screws down closely upon the external glass 
covering, which is 4£ inches high. 

44 When the lamp is lighted the air passes 
through'the horizontal apertures, and then 
takes a direction at right angles upwards, 
through the double gauze bottom directed 
by the cone on the wick; and the air seems 
fuled in its admission to the lamp "by the 
supply required to feed the flame. In an 
explosive atmosphere, by its restricted ad¬ 
mission to the flame, it is nearly all con¬ 
sumed as it puesents itself, and it is scarcely 
possible to tiU lamp with it: whatever 

* escapes without passing the flame is so vitia¬ 
ted aiyl rendered incapable of supporting 
combustiop by, the nitrogen and carbonic 
acid gases rising in the lamp, that no gas 
flame ever reaches high in the interior of the 

•cylinder; if in a very fiery mixture slight 
explosions occur, aud the light is speedily 
extinguished. Thus there is no oause to 
apprehend, under any circumstances, the 
possibility of over-heating the gauze *top: 
the Coftimittee have found it impossible to 
effect it in the most fiery mine, and there is 
no explosive mixture that can be made to 
pass the flame upwards, while the glass se¬ 
cures it against currents of air or of blowers; 
extinction by inflammable mixtures, aud not 
explosion, being its principle. 

44 The chimney, by being contracted, bears 
a proportion for the exit of the air after 
combustion to the perforations, gauze, and 
cone, for its admittance; thus preventing a 
rush through the apertures below on the 
flame, which would either extinguish it or 
escape into the lamp unconsumed, and in an 
inflammable air burn to overheat the lamp. 
The contracted chimney also keeps an atmo¬ 
sphere of deoxygenated air, if it may be thus 
called, over the weakest part of the top of 
the )amp, doubly securing it fsom over, 
heating. 

44 Whenever the Committee have tried this 
lamp in the fiery mines of the north, its 
delica^ was such ghat before the Davy lamp 
was Inuch affected it usually exploded itself 
out: and this ocBurred to otheg lamps as 
well as that sent by Mr. Upton. It whs 

* impossible to fill it with flame: an indica¬ 
tion and warning, it perpetually hinted 
danger. 

44 In a goaf of St. Hilda Pit, it is stated 
in the minutes of tlft Committee, that when 
tried,— 4 For an instant the flame bifrnt blue, 
extending up the interior nearly two inches, 
and then with a slight explosion extinguished 
itself: * this was repeated and it almost in¬ 
stantly invariably did the same. In an 
experiment with lamps in Monkwearmouth 
Pit (the deepest in England) 4 it extinguished 
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itself even at a walking pace in the hand 
the glass and light were smoky and dim. At 
Wallsend it was tried with othef lamps ii a 
feeder of gas, and could scarcely be brought 
into operation from its facility of extinction. 1 
At Jarrow Pit, when tried in a strong blower 
of gas, it was the first extinguislmd ; but 
such was the force that both the Davy lamp 
and the original Claftny% were also blown 
oat.' At Pensher Pit, on the Wear, the cur¬ 
rent of air in the furnace drift also extin¬ 
guished it. Indeed, in ever} instance this 
sensitiveness, on exposure to the slightest 
breath or explosive mixture, regularly de¬ 
monstrated itself. • 

“ It is this very delicacy* of operation 
which renders it with practical miners so 
objectionable for their daily employment in 
the mine. It obstructs instead of facilita¬ 
ting their object. A sudden dflopping of the 
hand with a lamp puts out the light; the 
slightest increase of foul air bedims the glass,* 
and then the flame gradually dies or explodes 
out. The horizontal gauze placed below the 
level of the oil wick, receives from the trim¬ 
ming or an accidental spark, little vesicles of 
oil whseh clog and impede the flow*of air; 
the light then soon becomes smoky and dull, 
and in this case eventually dies out, or the 
lamp must be brought to a free part of the 
mine to be cleaned and re-arranged. * 

44 The Committee have frequently seen it 
blown out by a current of air in the gallery, 
and it invariably required tha nicest care to 
keep it burning for a few hours in the dif¬ 
ferent parts and states of the mines. Even 
a breath through the bottom "perforations 
would at once extinguish it. 

“ To ordinary workmen this difficulty is 
insurmountable. It would be impossible 
even to compel its adoption in the northern 
mines: the result off their produce would be 
seriously injurious. In the hands of careful 
men of science it is a perfect lamp for occa¬ 
sional experiments. Secure drom any* con¬ 
tingency that may arise, its glass may be ac¬ 
cidentally broken and it resolves itself into 
a Davy lamp; nothing but a crushing blow 
will lay bare any chance gf danger. "But in 
the hands of the mere miner, intent updh his 
labour, aqd irritated froit its imperfect and 
flheertain light, there is every probability 
that the most "hazardous expedients would 1 
be had recourse to, and that it would become 
more dangerous than a common gauze lamp 
in his ill-judged attempts to increase or con¬ 
tinue his light for his nScessary operations.’' 

The iemeille and Mueseler are two Bel¬ 
gian lamps with which the Committee were 
obligingly furnished by M. Weyer, the 
Belgian ambassador. The first is altogether 
condemned, but the second, which was pro¬ 


nounced by the Belgian Commission as the 
best of all'the lamps ever contrived, is also 
very favourably regarded by this Committee* 

TA| Mueseler Lamp. 

44 This lamp .stands about 10 inches high, 
including its oil vessel; and its external 
diameter is, from 5 inches upwards, aboi^t 
3} inches. This great diamejjpr is owing to 
a sort of shield, of eight ribs of iron, placed 
edgeways, vertically covering a very strong 
glass, J- of an inch*thick, formed like an or¬ 
dinary drinking glass, without a bottom, 
which is 3} inches high, and 1$ internal dia¬ 
meter. This glass is plaeed around the £ame 
of the lamp, excluding all air, except over its 
fop, # which is covered with Wire gauze, but 
without any other gauze internal or external # 
it is thus a naked glass except the eight ver¬ 
tical ribs of iron, which are each an inch 
apart. Pladd upon the glass, and as a con¬ 
tinuation of it, is a wire gauze cylinder, 4§ 
inches high, and If internal diameter, having 
a brass tdp full of minute perforations. The 
glass and wire gauze, closely united, make a 
continued cylinder about 8 inches in height; 
having a piece of wire gauze stretched across 
the internal area at the junction of the two 
substances, over the top of the g^ss r «as 
above stated. Through the centre of this 
piece of horizontal gauze there is a small 
roethl chimney to convey from the flame of 
the lamp the smoke and deoxygenated air; 
it passes down to within an inch of the wick* 
is 4 inches high, about -&tbs in diameter 
below, and ^ths above, and rises to dis 
charge the smoke, Ac., about half way into 
the interior of the wire gauze cylinder. 

44 The* Committee have been thus particu 
lar in the description of the 4 Mueseler 
lamp/ because the Belgic Commission con¬ 
sider its superiority undoubted over the Davy, 
Upton and Roberts’s*and every other lamp 
hitherto invented: aqpl that its principle is 
new, its safety perfect, and its light surpass¬ 
ing all others. s 

44 When "this lamp is set in operation, the 
aur to supply the flame passes from above 
downwards: first through the gauze sides of 
the cylinder above, and then through the 
transverse gauze on the top of the glass; 
and when it has performed its office, it as¬ 
cends through the chimney in the centre ex¬ 
actly over the wick. 

44 The effects appear to fce similar to those 
in (he improved Clanny lamp, described a 
few pages back, wherein the air entire at the 
uppe* part of the lamp. The air in the 
laqip if kept freer than in the Davy or other 
•lantyis; its Current stronger, and its light 
better.* It, however, more easily explodes 
itself out than the Clanny lamp when the 
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inflammable mixture is of considerable 
strength. The flame cannot pass by explo¬ 
sion, as, in addition to the almost impossibi¬ 
lity of surcharging a lighted lamp of this 
description with gas, there is»no egress but 
over the top of the glass through the trans- 
vcrse gauze, and then again through the sides 
of the gauze cylinder at right angles with it, 
thus completely guarding it against this dan¬ 
ger. But the flame can scarcely long exist 
from a ccrtain*delicacy which the lamp pos¬ 
sesses when immersed in an explosive mix¬ 
ture, for it speedily explodes itself out. 

44 On trials with the Mueseler Iamp*in the 
month of July, 1841, and since- in* one of 
our post fiery mines, the Committee found 
the light very good, unaffected with currents; 
and when placed in a recess of the “ broken ,” 
in which much gas existed, it gave slight 
audible explosions, and impediately extin¬ 
guished. 

14 The Belgic Commission thus speak? of 
this lamp :— 4 Ellc a soutenu les eprepves de 
la manicre lq plus satisfaisante, et a dte una- 
nimement considerce comrae rlunimant, a un 
plus haut degre que toutes celles essayres 
jusqu’ici, les conditions essentielles d’une 
bonne lampe de suneUi. Lit commission a 
vu un perfeclionn&ncnt d’une grande port A 
dqps /a disposition gui consists a faire ar- 
river, par le haut, et non par le has, Vair 
destint a la combustion de la mfche, et a 
combiner les choses, de telle sorte que, ltrs- 
qUe l’air coutient une^quantity de gaz in¬ 
flammable capable^ de'‘ faire craindre une 
explosion, et par consequent d'activdr mo- 
mentan&nent la combustion outrq mesure ; 
le premier effet de cette activity extraordi¬ 
naire soit d'alterer cette composition dan- 
gereuse de l’air entrant, en y mllant dans 
une proportion notable, unc partie de gaz 
brule; ce qui non-seulement rend impossi¬ 
ble toute deflagration, mais oontribue encore 
k la prompte extraction des parties en ig¬ 
nition.’* 

44 The principle so hauch approved of by 
the Commission, in the above extract, of 
supping the wick of the Mueseler lamp by 
air from above and not from below, it is but 
justice t6 Dr. Clanny, and in accordaifbc 
with truth, that this Committee repeat here, 
that, in a papet publicly read to them on the 
17th of August, 1839, already examined, 
in which Dr. CJanny explained the construc¬ 
tion of his newlamp, passing the air down¬ 
wards to the wick from the summit of a 
shield nearly covering the entire gauze, was 
the principle on which it was based. If was 
tried by- this Committee in the mines (St the 
time, and published in the journals, of the 

* Second Rapport par la Commission hutltud A 
Liege, 1840. 


day, and M. Mueseler, according to the 
Belgic Committee, did not offer his lamp to 
their examhfhtion till they were about termi- .* 
nating their labours in August, 1840 }* and '• 
the 18th of August, in that fear, was the 
first time that the Commission experimented - 
with it. Consequently Dr. Clanny por* 
sesses the undivided merit of the discovery 
and application of thfc principle, and- had, • 
upwards of a year, a published priority of it 
over its adoption and application by M. 
Mueseler. * 

44 The Belgic Commission, after trying the 
Mueseler lamp with various explosive mix¬ 
tures, terminate their report of it thus 
4 11 est aise de jyger par l’lloge qui pre¬ 
cede, que si la commission devait se pro- - 
nonceroaujourd’hui, a se sujet, elle ne ba- 
lancerait point A donner la palme a la lampe 
Mueseler.' • 

44 This preference of the Mueseler lamp, 
'by a scientific commission employed upwards 
of four years investigating Safety lamps, in¬ 
cluding the Upton and Roberts, the Davy, 
and all other meriting attention, deserves to 
be received with the utmost respect for*exa- 
mination in England. This Committee have 
consequently given it most attentive consi¬ 
deration and trial, and have already accorded 
it improved light and safety from explosive 
mixtures passing the flame to the atmosphere 
around; but most decidedly they object to its 
general application with its naked gloss un¬ 
protected by wire gauze. Already they have 
refused to admit even for consideration two 
most ingenious lamps, one of Dr. Clanny, 
and another of Mr. Martin, on the same 
principle of glass, Without gauze, forming 
the security of the lamp. The facility with 
which glass may be fractured either by a 
blow, splinter of coal, fall, or any other apeh 
accident, as well as a single drop of 
water, when heated, which the glass or the 
Mueseler lamp would be very liable to, es¬ 
pecially in a fiery wet mine, renders a lamp 
of such construction in a most material 
point, unsafe. A case quoted by Sir H. 
Davy corroborates the certainty of this 
dangef. c 

<4 :M. Gossart, President of the Chamber of 
Commerce of M0ns, in his report on the 
Safety lamp, states,— 44 That a director Vf 
the works having descendedlnto the Colliery 
of TapStouts with a lamp, of which the base 
qf the cylinder ,” like the Mueseler lamp, 
44 was of glass, a drop of water felt upon 
and broken the glais, and detached a piece 
which would have opened a' comm unic a t io n 
for explosion; but the air fortunately at that 
moment was not adulterated with fire-damp.” 
A visit to a glass work will show at once how 


Second Rapport, he. he. 
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a drfcp of water, or even the surface of cold 
steel, will instantaneously separate masses of 
hot glass nearly an inch in thickness. To 
such a probable contingency aa the fracture 
of a glass cylinder, then, Jihis Committee, are 
unwilling to commit the< safety of a whole 
mine; and mast refuse the MueselA lamp 
their sanction till in this print it is amended. 
There is also another Objectionable point to 
its-regular employment:—Should the flame, 
by holding the lump at an single, not be* 
immediately under the chimfley, and the 
vitiated air escape into the lower part or 
chamber of tho lamp, it is at once extin-i 
guished; this is an accident that is likely to 
occur very frequently in the hands of work¬ 
men who are in the frequent habit of carry¬ 
ing their lamps by their sides and oil vgsscls, 
and not by the ring at the top # Tins would 
originate attempts at re-lighting! if'far from 
a naked light in a dangerous part of the 
mine, that would probably lead to perpetual 
serioqs risks. , 

“ Another point of some importance is the 
great weight of the Muesclcr lamp. Al¬ 
ready Tiave strong objections been made to 
some of*the improved lamps by viewefs and 
others on this ground. 

“ Where wastemen and other officers, for 
perhaps six hours a day, are obliged to be 
examiniug the most dangerous parts of th$ 
mine, lamp in band, frequently in narrow 
passages, in contorted postures, the weight 
of the Mueseler lamp being twice that of the 
Davy, gives a show of reason to such objec¬ 
tion. The following ore the respective 
weights of the several lamps:— • 

lb. oz. 

The Davy lamp weighs . . . . J. G 

The Mueseler lamp.2 11 

Dr. Clanny’s improved lamp ... 2 6 
Upton and RobertsV$ast lamp . . 2 0£ 

Stephenson’s improved, in use at se¬ 
veral mines.2, 3} 

The Lemiglle lamp , . . t . . 1*104 

** To the men stationary at their work this 
point is less important, nevertheless amongst 
them a]L there is a strong disjgplination to 
the employment of a htajy lamp, hostile 
opinions on such particulars, it is, however, 
possible ty surmount; but a vital error on 
fSb principle of safety it is impossible, nor 
would it be prd]per to attempt to overcome. 
The Committee therefore regret that the 
insecurity of the Mueseler lamp, from naked 
glass forming part of its cylinder, renders 
it impossible for them*to recommend its 
employment, as at present constructed, in 
the English mines.” 

On the whole, however, the Committee 
have felt themselves obliged to come to the 
following general conclusion, condemnatory 


of all lamps: a conclusion which has our 
entire and hearty concurrence. 

* Safety Lamps. 

“ The Committee find, after the most mi.^ 
nute investigation and careful attention and * 
experiment which they have been able to 
devote to this branch of their subject, that 
no mere safety lamp, however ingenious its 
construction, is able to Becure fiery mines* 
from explosion ; and that a reliance upon it 
is a fatal error, conducive to those dreadful 
calamities which it is intended to prevent. 

14 Thu Committee* further find, that the 
naked Davy lamp, without a complete shield 
of glass other material, is a most danger¬ 
ous instrument, and has' indubitably been 
productive of those accidents in mines, 
against which it is too confidently and ge¬ 
nerally employed, at the daily imminent risk 
of producing suclf calamity. 

» “ The Committee also further find,' that 

the hfest description of lamp to Ife employed 
in fiery Ihines is one of a perfectly new prin¬ 
ciple, that of an improved British and Bel- 
gick lamp, in which the supply of air is de¬ 
rived entirely through the upper part qfthe 
construction, oper the glass shield, which, 
from the greater diffusibflity of the explosive 
gases, opcrateiLon by the temperature of the 
lamp, down whose heated interior they hasO 
to descend, chiefly enables the atmospheric 
air to visit the flame: but that, notwith¬ 
standing this improvement, the utmost at¬ 
tention mush be continually paid to the con¬ 
dition gf even these lamps, and still more to 
those of other descriptions; that the gauze 
must be Examined daily, and every part of 
the apparatus be ascertained to be perfect; 
that the workmen must be warned never to 
continue in an inflammable atmosphere with 
their lamps overheated by the increased 
„ flame; and that, instead of being impressed 
with the idea that thesg lamps are absolutely 
sate instruments, they should be convinced^ 
that they arc only comparatively Bfie, and 
that contingencies may easily arise, in which 
even the besj constructed may be productive 
of danger and explosion.” 

9 {To be continued.) * 

GAS-METER. EXPERIMENTS MB THE ROYAL 
• ADELAIDE GALLERY. 

[The alleged “ Fallacies of Gas-meters,*’ 
have lately formed the subject of,a number 
of lectures and experiments at this Institu¬ 
tion, by Mr. Jones and Dr?Atkins, having, 
apparently, for their object, to follow up the 
attackjinade by Mr. Flower in his pamphlet, 
on the water meters, and on the Companies 
for usii% them. Of what may have passed qp 
fhostf occasions (with the exception of the last) 
wo kbovf nothing, except from notices in tho 
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newspapers, too palpably defective and erro¬ 
neous to be relied on; but having heard that 
Tuesday last was to be a sort of grand field 
day, when old water meters were to be tried 
against new, and dry metei# against water 
meters, we were induced to make arrange¬ 
ments for obtaining the Report of the pro* 
ceedings, which we subjoin.—E d. M. M.] 

ADELAIDE GALLERY, 

•(Jan. 31,1843.) 

Mr. Jones opened the business of the 
day by stating that he, proposed to begin 
with some experiments on the wateF meter, 
which would show that it was jncapable 
of registering correctly the quantities of 
gas* passing through it, and admitted of* 
the greatest frauds being practised on con¬ 
sumers. * 

Mr. Wright thought the trial ought not 
to be confined to the wat£r meter, out ex¬ 
tended to the dry meter, which had also its 1 
‘'fallacies. • * 

Mr. Jones t admitted the propriety of 
this, and said, that it was his intgqtion to try 
all sorts of meters, wet as well as dry, but 
that he thought it best to begin with the 
common* water meter. • 

Mr. Wright begged to refer to an ob¬ 
jection that he had made at# former meet¬ 
ing, to' the .effect that the fallacy of a stand¬ 
ard gas-holder which the lecturer employed 
in his experiments, would raise the level of 
the water, and consequently cause a greater 
quantity of gas to pass than would be regis¬ 
tered on the dial-plate of the meter. He 
still thought that this was a fatal objection 
to the course of experiments about to be 
made; and in support of this opinion he 
read the following letter from Mr..Clegg. 

“ Sir, — The objection raised by Mr. 
Wright (that the falling of the standard gas¬ 
holder would raise the water in the tank, 
and consequently discharge a greater quan¬ 
tity of gas than indicated by the pointer) is 
perfectly correct. The quantity of gas dis¬ 
charged will vary in the same proportion 
that the extra perpendicular height of A the 
water in the tank bears to the whole depth 
of the gas-holder immersed. * 

" I am, Sir, your obedient servant, 

. • “ Samoel Clegg. 

16, Sidmouth-itreet, Regent- , 

square, Jan. 30." 

Mr. Tweed also objected to the mode of 
trial proposed to be adopted. It was quite 
impossible that any reliance could be placed 
On results so obtained.. • 

Mr.«Sharp, Manager of the Winchester 
Gas Works, said,—I complied with the 
condition enforced by Mr. Jones bn Sa¬ 
turday last, that no discussion should *tak£ 
place during the lecture then delivered by 


him. I had come some distance to witness 
the experiments that were advertised to take 
place, and*to hear the lecture, and wished to 
offer some observations on the manner in 
which the experiments were conducted, but 
finding that a rule was laid down that no 
discussion would be permitted until to-day, 
I of course complied with it, and have, at 
some little inconvenience to myself, again 
attended, for the purpose of making the few 

* observations Untended to offer on Saturday. 
(Hear, hear.)P On coming into the room on 
that occasion, I found Mr. Jones at his place 
jjehind the counter, and Dr. Atkina, as the 
exhibitor, im the front of it. A question 
was asked by Jijr. Jones,—“ Now, gentle¬ 
men, I have a number of meters already 
fitted* Any one that you please shall be 
tested." Unfortunately, no one spoke. It 
put me in rfiind of a very ingenious exhibi¬ 
tion by a very clever gentleman, one Mon* 

* sieur Testet. He borrowed a bunch of keys 
of pne of the company surrounding him, and 
exclaimed, “ Now then, I will allow any one 
of you to go into the town, and buy three 
loaves from any baker’s shop, and ih any 
one ot those loaves you shall fix ujron shall 
be found the identical bunch of keys I ” 
Three loaves were purchased, and brought to 
him. Monsieur Testet inquired of the com- 

any in which of the loaves they wished the 
ouch of keys to be found. A friend of 
Monsieur Testet immediately fixed upon the 
one in which.it was; of course he well knew 
beforehand in which loaf the keys were to be 
discovered. In making this allusion I do 
not wish to charge Mr. Jones or Dr. Atkins 
with conjuration, or with conjuring before this 
company ; but still, there did appear some¬ 
thing which I really could not understand, 
with respect to the .manner >u which the 
meter was introduced Mr trial. I remember 
perfectly well that Dr. Atkins suggested which 
meter it was should be tested, and I think I 
am prepared to prove, by strongciroumstantial 
evidence, that it was well known that the 
meter in question was very imperfect. It had 
been trntruUsifnrn. and was chosen because it 
was, perhaps, one df the worst meters of the 
lot.* (Cheers.) 1 will tell you my reason 
for this conclusion. I noticed th^t there was 
but ontf meter fitted with pressure-gaugfes, 
and this was the identical Quee-llght meter 
made-by Mr. Jones. I do not know who 
Mr. Jones is, or where he lives, but I no¬ 
ticed the name of Jones on the plate. 
In wateb mg the dkperiments fr found it 
went 2 J per cent, against the co&sumer at 
the level water line. An experiment was 
then made by pouring water, above the level 
line, into it. The water put in raised the 
water line fth^of an inch, and the test to 
which it was submitted made it 16 per cent. 
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fast—that is, against the consumer. Now, 
gentlemen, I contend that the experiment was 
a very unfair one to introduce, because tt 1 
meter was made imperfect—it was put out 
of order for the purpose of a particular ex¬ 
periment—(hear) —it was put out of order 
by pouring into it a pint more of watftr than 
ought to be there. (Heaiu hear.) I know 
the reply will be, that “surplus water is 
frequently found in meters. The inspec¬ 
tors of meters will through carelessness or* 
some other cause put more water into meters 
than is necessary, and thus consumers of gas 
ate robbed.” This, gentlemen, is a sweeping 
assertion; too sweeping to be substantiated. 
(Hear.) This discussion is not confined to this 
room or to London, but the report of it is 
circulated through every country town ^ghted 
with gas, and a dissatisfaction j>n the subject 
has arisen. That dissatisfaction must be set 
at rest by a fair discussion and by proper 
experiments without any clap-trap in the < 
case. (Cheers.) Mr. Jones also mentioned 
the mode in which companies could be 
cheated of gas, and the mode in which he 
could have deceived us. He said, “ Gentle¬ 
men, yen see the meter stands levels per¬ 
fectly level. Now I could, if 1 had chosen, 
have put a wedge uuder one comer of the 
meter, and it would have registered one way, 
or I could have put a wedge on the othef 
side and it would then have measured the 
other way.” That is all very well to say to 
parties who know nothing about the structure 
of meters, and who should happen to be con¬ 
sumers of gas. Why you may as well go 
into a watch-maker’s shop in London and 
choose one of his best watches and put it to 
any test you please; you might alter tye re¬ 
gulator or throw it off the beat, and might 
make it one of the worst watches ever made. 
(Hear.) But I think you will admit that 
such a test would not prove all the watches 
in the shop were bad ones, or that the watch 
so trifled yith was a bad one. # (Cbeers.| I 
will venture to say that if 100 meters go 
wrong that at least 90 of them are against 
the gas companies. (Cheers^nd cries of 
“ Oh, oh.”) I am not to be ensure* as a 
proprietor or as a managed of gas works for 
the imperfect treatment as meter may meet 
#tth. 1 lay it behoves every manager of 
gas works and Inspector of meters to make , 
the consumers acquainted with the construc¬ 
tion of the meter, and by doing so they will 
be watching over their own interests. (Hear.)* 
Something was said respecting a dry meter. 
(Hear, hfiar.) There is no one wno will not 
acknowledge that there are defects in water 
'meters which dry meters would remedy—one 
defect is, that if they be placed in too warm 
a situation the ,wal$r evaporates so fast as to 
occasion great inconvenience. If it be placed 


in too cold a situation the water will in sharp 
frosts become frozen and the consumption of 
gas is stopped. These are very serious eviUJ 
and it would be the greatest benefit that ever 
could be conferred on gas companies and 
consumers if a dry meter could be estab¬ 
lished that would answer the purpose. 
(Hear.) But 1 fear that at present that has 
not been accomplished. (Hear, hear, and 
cries of “ Yes.”) My firm opinion is that it* 
has not been accomplished. 1 have been well 
acquainted with dry meters, having been a dry 
meter maker myself, and lost a great deal 
of monfiy in trying to bring it to perfection. 
(Cheers ^nd laughter.) I supplied many 
towns with dry meters, of course warranting 
•that they would answer their purpose. Tlut 
1 am sorry to say that I had # to pull down 
many^ many hundreds. (Hear.) One rea¬ 
son of their failure was the difficulty of 
having* a metal to make the valves of; a 
metal that wqpld stand the test # of the gas. 
We found it impossible to get a mixture of 
metal tffat would stand the qption of the gas. 
1 acknowledge that where the *gas is very 
pure the dry meter would last much longer; 
but where the gas is impure, which is the 
case in many •towns, the valves were very 
soon destroyed and the meters of none effect. 
And it was not only the valves that were 
destroyed but the diaphragms also, Tor vfe 
discovered that the diaphragms in many hun¬ 
dred# of our meters were destroyed. It will in 
answer be said, “ You had not the right ma¬ 
terial to compose your gas diaphragms of.” 
I acknowledge it. We went to a great deal 
of expense, and made many anxious inquiries 
and endeavours to procure it. We covered 
our diaphragms over with two coats of leaf 
gold, but.even then they would not stand the 
ammonia of the gas, the naphtha and the sul¬ 
phur—these acted on the material and com¬ 
pletely destroyed it. I do not wish to 
scyr one single word ggainst the construe^ 
tion of the dry gas-meter more than I 
am able to prove. I contend that the dry 
meter that has been exhibited here, though 
different in fhe arrangement, is in principle 
the same as min^ One difference is, that 
itdias a sliding instead of a rotary valve, 
and it has also three diaphragms instead of 
two, and they are partly cas#d with metal. 
They are, however, not thoroughly covered 
with that material, and therefore it will not 
afford any protection to the meter, for the gas 
will act on the parts of the diaphragms not 
covered with the metal, dhd the covering 
will*be found to be -of no effect. A great 
deal 1ms been said as to the dry meter—the 
pne wnich was tested—having been over an 
oven, t forget how long, but I believe three 
yeas. Now, in my opinion, that was the 
very b&t situation in which to put e dry 
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meter (hear.) The plaee to try a dry meter 
Is in a cold and damp situation; for it will 
not last half the time under such a trial as 
it will in a warm and dry situation. In the 
former, condensation takes «place, and the 
material of the meter is soon destroyed. I 
found in many of my meters a deposit of 
tar, ammonia, and of sulphur. Now conden¬ 
sation cannot take place, as you are aware, 
in a warm situation; therefore I contend, 
that bringing* this forward, with big-sound¬ 
ing words of this meter having stood over an 
oven for three years, is«no test whatever of 
its durability. I have one other notf I have 
taken with which I will trouble yon. The 
met£r tested last Saturday night showed, by, 
being put out of order, the registry to be 
fifteen per cent, in favour of the gas works. 
Now, with a ten-light meter of Mr. Botten, 
taken after the lecture was pver, the register 
proved correct to the greatest nicety (cheers.) 
It was impossible that an experiment qpuld 
have been more conclusive than the qpewith 
this ten-ligty meter. At present I shall not 
trouble you further . (Cheers.) • 

Mb. Defries said that Mr. Sharp ad¬ 
mitted his dry meter did not answer. He 
would ask that gentleman Whether Bolton 
and Watt's first steam-engine answered ? 
(year.) He would ask Mr. Sharp two or 
three more questions. First, What was his 
diaphragm composed of ? Mr. Sharp’s dia¬ 
phragm had two coats of gold ; but he (Mr. 
Defries) would prove that bis metal was more 
valuable than Mr. Sharp’sgold. (Hear,hear.) 
Was Mr. Sharp aware that his metfer was 
tested by two companies before he had it ? 
Was it not Sullivan’s meter ? 

Mb. Sharp. —It was. 

Mr. Defries. —Did Mr. Sharp know 
that it was tested in two gas works in Lon¬ 
don ? 

Mr. Sharp. —I do not know. 

Mr. Dbfries. —Then he would tell hitn 
that it was, and proved a dead failure. The 
water meter makers guaranteed their meters 
for three years; but he (Mr. Defries) had 
guaranteed his for five years ;*and he be¬ 
lieved he could guarantee them for fifteen 
years. He could prove that the companies 
had been guaranteed by him that they should 
last for five yelrs. Mr. Sharp said that the 
valves would get out, of order, and that the 
metal would not resist the gas. Now he 
said, with. due submission, that he (Mr. 
Sharp) did not. know what metal would 
resist the gas. lie would give Mr. Shaip 
further proof in this matter; and that was, 
that tHl very gas company who hack tried 
his (Mr. Sharp’s) meter, and found it to be 
a failure, now had one of his (Mr; Defries’X 
meters at work, and had passed 14(^0d$) or 
240,000 feet of gas through it, and that 


under the inspection of as good an engineer 
as any in the world—Mr. Kirkman. Let 
the meter Irhich was examiued on the pre¬ 
vious Saturday, and which had been up 
three years, be sent for, and Opened in the 
presence of the company; andrtet them say 
whether it was defective or not, or whether 
it had been injiyed in the least after three 
years’ use. Anottfer of bis meters was 
^tested in the presence of two respectable 
men, Mr. Jenes and Dr. Atkin*. The 
meter had bSen up, he believed, about 18 
months, and was said to be a 11 fast trotter.” 
(Laughter.) That was found to be -J a per 
cent, in favofir of the consumer. He would 
t rather take the insults of such experiments 
than the opinions of the best engineers in 
England. With respect to the meter which 
had been up three years he, too, should be 
ready, if thefcompany present wished it, to 
go down with any gentleman to the place 
* where it was, and bring it away in a cab and 
have it examined at once. (Hear.) 

Mr. Sharp. —You asked me if my meter 
was, before I purchased the patent, tried by 
two companies. I was not aware of it, but 
I would say that we went to an efformous 
expense in our endeavours to make it ser¬ 
viceable. We made many experiments for 
the purpose of getting a valve that would 
work. We had glass valves, which every one 
must be aware the gas will not act upon. 
But these did not answer, the valve being 
a rotary one—and we all know that there 
is dust and that there are particles from the 
fittings which get into the main—I say that 
if particles tof dust ever so fine, as not to be 
seen without a microscope, get between (he 
valve end the valve slide, the machine must 
get out of order. 

Mr, Tweed adverted to something which 
he said had fallen from Mr. Jones, on a 
former occasion, respecting the influence of 
chatflje of pressure in causing the water 
meter to register more at one time tUOn at 
another, to the great loss of the consumer. 

Mr. Jones said that they had not come 
to thid yetffepd denied that he had made 
use oi the language ascribed to him. 

Mr. Tweed read a passage from some 
newspajjer reporf of a previous meeting, 
which seemed to confirm his # statement. . 

9 Mr. Jones said that he had nothing to 
do with the reports in the newspapers. 

Mr. Tweed.—W ell, be this as it may, I 
beg to ask you whether it is not so, that the 
quantity registered Varies with the pressure? 

Mr. Jones. —It does. • 

Mr. Tweed.—W ill you explain the rea¬ 
son why P 

Mr. Jones.—W e willacome to that by 
and by. • » 

Mr. Tweed said that as this difference 
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of registration had been much dwelt upon, 
as furnishing a decisive proof of theriucorrecl 
ness of the meters, he would at once explain, 
that all that itsamounted to was this, that a 
greater quantity of gas passed through in 
a given time, at a high pressure man at 
a low pressure; but that ttjp consumer paid 
for what actually passed,und no more. Before 
sitting down, he would take, the opportunity of 
making what he thought a very fair propo- 1 
sition: namely, that Mr. Jone*should name 
one man of science, and he would, on the 
part of the meter trade, name another, with, 
power to the two to choose an umpire,—who 
Bhould have full'' power to iqake any experi¬ 
ments they might deem necessary for ascer¬ 
taining the comparative merits of dif^prent 
meters, as also how far any ofjthem were to 
be depended upon for giving a just measure 
of the gas supplied to consumers. He 
thought that such an investigation by third 
parties of respectable standing in the scien¬ 
tific world, was the only one likely to be 
satisfactory to the public; and he, for one, 
should not at all fear the result. 

Mr. J.nrs cordially assented to tllb ar¬ 
rangement proposed by Mr. Tweed, and it 
was arranged that on Saturday next they 
should meet to carry it into effect. 

The experiments nevertheless proceeded 
as originally prepared. 

First experiment—With a ten-light (water) 
meter, with 7-10ths pressure on inlet pipe, 
and 6-lOths on outlet pipe; it* registered 
3$ per cent, against the consumer. Tem¬ 
perature of the room 72°. • 

Second experiment—Half a pint of water 
drawn off; 7-lOths pressure on inlet# and 
5-10ths on outlet pipe. Temperature 67°. 
That effected a change in the registration of 
li per cent, against the gas suppliers. 

Third experiment—Second half-pint of 
water drawn off; pressure 7-10ths on iidet, 
and on outlet pipe. Temperature o9°. 
Registered 2} per cent, more against the 
gas suppliers. 

Fourth experiment—Third Wf-pint of 
water drawn off; no ga|; Valve closed. 
7i os. water added.u Temperature 68"|°. 
Pressure 7-10ths on inlet, end 5$ on outlet 
pipfe; then y the meter registered 3 pA cent, 
against the consulser. 

Fifth experiment—As much water put in 
as the instrument would hold; itsthen regis¬ 
tered 22\ per cent, against the consumer. 

Mr. .Jon es was called da to teef the fat- 
proved waftr meter of Mr. Botten against 
Mr. DefrieVs dry meter. This was according¬ 
ly done with a 5-light Botten meter, au<| the 
result was (hat wityk 7-10ths of the'full' 
pressure on the inlet; and (hardly) 7-10ths 
on the outlet, it registered correctly within 
one-half per cent, ggahut the consumer; 


while a No. 2 dry meter of Defries, at 
7-10ths pressure on the inlet, and a pressure 
varying from 6 to 6*5 on the outlet, regis¬ 
tered erroneously to the extent of 3} per 
cent, against the suppliers of the gas. 

Mr. Jones now called on Mr. Tweed to 
point out the advantages of Botten’s im¬ 
proved meter. 

Mr. Tweed replied, that the merit which 
he claimed on the part of the jfktentee was, 
that of having overcome entirely, by a most 
simple contrivance, £he objections made to 
the old frater meter, on the ground of varia¬ 
tions in dho water line. It was impossible 
to overcharge this meter to the prejudice of 
the consumers, for as soon as there was"the 
smallest surplus, it was carried off and dis¬ 
charged before it could interfere, in the least, 
with the going of a the meter. The inlet and 
outlet pipes are the same as those of the 
• common metes; but the water, gfter enter¬ 
ing tne^case of the meter, passes from 
thence into the square box in front. In this 
square box^here is a vertical pipe, which is 
exactly on a level at top with the proper 
water line of the meter, and opens at bot¬ 
tom into a side*chamber containing another 
vertical pipe, which rises also to the exact 
level of the water line, and is open at bpttom 
to the atmosphere. The moment the water 
in the square box rises above its proper 
level ^the surplus passes over into the vertical 
pipe first mentioned, whence it flows up the 
side chamber, till it reaches the top of the 
vertical ^ipe therein, down .which it escapes 
out of the meter altogether. The improved 
meter which he (Mr. Tweed) had now brought 
under the attention of the meeting was not 
an invention of yesterday; for it had been 
patented more than eighteen mgnths, and 
a great many had been put up- in differ¬ 
ent parts; he could not, therefore, help 
thinking, that it did not say much for the 
impartiality of the parties concerned in the 
getting up of these discussions, that it should 
have been left to others to bring it now 
under their notice. He taust observe, too, 
in reference to a statement which had been 
made (by Mr. Flower), that Mr. Botten’s 
meter would be a very good meter, 44 if they 
were not obliged to be unde* the sinister 
influence of the companies,” that no objec¬ 
tion whatever had been made by any com¬ 
pany to the adoption of this meter, nor any 
sort of 44 sinister influence” whatever exer¬ 
cised, or attempted to be exefeised by them. 
(Heait^ hear.) 

The gneeting, which lasted upwaftls of 



The turn which these proceedings are 
taking, is a little different, we apprehend, 
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from that anticipated by their promoters. 
Intended to show that the ptfblic are de¬ 
frauded to the extent of from “ 2 to 32 per 
cent." by the water meters, they bare, so far, 
but served to Bhow that when these meters 
are made of the most improved form, the 
extreme variation from a perfectly correct 
result does nftt exceed a half per cent. In¬ 
stead, moreover, of their paving the way for 
the universal substitution of dry meters,— 
that is, of course, of “ the best" dgr meter, 
which the Diogenes of Bridge-street protests 
is tliat of his friend Mr. Defries—they have 
elicited this Startling fret, that Defries's 
“best" may be wrong to the extent of 3}ths 
per cent., or nearly eight dmes less correct 
than Mr. Batten’s improved water meter* We * 
have looked in vain for any satisfactory proof 
that even tile worst of the old wgter meters 
have ever given such false results as has 
been alleged. To Mr. Flower’s statements 
on this head we pay no heecl whatever; he 
wants both the science and judgment neces¬ 
sary to distinguish between what is true and 
false in a case of this sort. On the experi¬ 
ments of the Gallery lecturers we place just 
as little reliance—made, as they confessedly 
were, to establish a foregone conclusion— 
made with meters, selected, perhaps damaged, 
for the occasion—and tested in a way which 
is a perfect mockery of scientist: investi¬ 
gation. hgr. Wright’s objection to the 
mode of experimenting followed was un¬ 
answerable ; and Mr^ Sharp’s exposure # of 
the conjuring character of the whole affair, 
as happy as it was conclusive. Should the 
reference to men of science proposed by Mr* 
Tweed be carried into effect, we shall look 
with some curiosity for the result; though, 
certainly, a report in favour of the absolute 
accuracy of either of the sorts of meters, is by 
no means what we would anticipate. It would * 
be idle to expect, that an instrument, subject 
to so many constantly varying influences, as 
temperature, pressure, &c., should itself pever 
vary. Jhe public ought to be well content if it - 
registers within a good many degrees^ of the 
truth. Anything, surely, in prefistence to a 
return to the old random contract^ system, 
under which the man who consumed 100 


cubic fret of gas had commonly just as 
much to pay as he who consumed 1000 . 
The meter system, with all it^imperfeotions, 
real mid imaginary, is a vastffrnprovement 
on the*ide of the public interest over that 
which it supersq 0 edj and we do not think 
it is likely to give place soon to a better. 

•Nor ought popple to forget, when*carping 
about short Measurement, how much is lost 
by the way in bringing the gas through miles 
bf pipes to # their doors. We have never 
heard the loss to the companies from leak¬ 
age of pipes estimated at less than 16 
per &nt., and there ore well established 
cases of dismounting to from 30 to 40. 
Consumers should consider these things; 

* and, on the principle of giving as well as 
taking, should be satisfied if there is any¬ 
thing like a feir balance struck between them 
and the companies. And that the balance 
muat,*on the whole, be pretty fairly struck 
is evident from the fact adverted to in our 
last, and which we believe to be incapable 
gf contradiction, that the companies do not, 
on the average, derive more than the ordinary 
rates of interest on their invested capitals,— 
and from this further consideration, that the 
companies are so 1 numerous, and capital 
wanting profitable investment so abundant, 
that any thing but the briefest possible mon¬ 
opoly, or any undue advantage (such as 
charging by the quart measure, and supply¬ 
ing by the pint,) could not possibly exist. 

I 
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Sir,—I must Express the great regret 1 
feel at perceiving how completely I have 
been misunderstood. 4»y your co»respondr*t 
“ Z.” He Bays thatl evade his two new 
propositions, evidently conceiving that, my 
intention ygis .po dispute, and. if possible 
overturn, Ips whole theory; and as mis d ea r 
from this that I cannot have ex plained my 
meaning properly, (must once move trespass 
upon your^olumns to repair my error. If 
1 understand him right, m 3 propositions are 
threw:— 

1 . That vibration, is dfetused by the active 
predominance* of positive photic fluids, and 
that the seat of the cause is in the hollow 
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centres of elemental atoms holding* ether 
fraught with photic fluids. « 

2 . That the ponderable elements consist 

of inert radicals, chemically combined, ^ith 
fixedly condeiued photic fluid! contaminated 
with terrestrial effluvia. . •' 

3. That these photic fluids are six, which 
exhibit themselves in the fArms of positive* 
and negative electricity, positive and negative 
galvanism, and positive (white) and negative 
(black) light—of which each {for mutually 
“ combat and repel' ’ 'one another; “ absorb¬ 
ing and neutralizing,” or else “ combining 
and mixing” with each other ^cording to 
circumstances. * 

Now the two first certainly are new to me, 
and, for all I know, may be, perfectly true $ 
but I make no comment-on them, siftiply 
because 1 do not as yet sufficftgtly under¬ 
stand them. The third proposition is, how¬ 
ever, totally different; it is decidedly old, 
and in my opinion "ftdse. Therefore, the 
fact of my having passed over, and thus 
virtually granted, the two first. must not be 
alleged as a reason to prevent my disputing 
the last, jphich was the sole end and aim. of 
my last letter. 

The circumstance of my having few books 
at hand will prevent my proving my position 
as well as 1 could wish; for the only well- 
known instance which 1 at pres&t remember * 
of the “ opponent* fluid's” theory, is the, 
long exploded one of phlogiston and anti-' 
phlogiston, the postulated causes of combus- 


flame to be a means of exiting the activity 
of some one fluid, (which I am quite willing 
to call positive,) and thereby producing the 
effect we call “brightness bat I do not 
admit “the predominance of darkness,” 
which surrounds its sphere, to be due to the 
activity of a. second “ negative” fluid, hut 
merely to be caused by the absence jus- 
siveness of the first or positive^. Hi is is 
1 the point at issue between us; hud as this 
explanation pill, I hope,-clear up the obscu¬ 
rity which seems to ^ave pervaded my last 
letter, I* will not repeat anything more I 
there sai^; but trust to the candour and 
judgment of your correspondent “ Z ” to 
flbcuje whether my u objection'' be a “ sub¬ 
stantial” one or not, assuring him that, 
whenefbf he proves the existence of any 
important phenomena which can be explained 
by the tfieory of duplicate “ opponent fluids,” 
fend not by that of a single flqjd, he will 
find u8 readier disciple than the anxious and 
inquisitfre seeker after truth,.who'remains 
Kpur obedient Servant* - 

Coqito. 

P.S. There was a slight mistake in my 
last letter—whether mine or the printer's, 

I kriow'not. Page 21, line 10, it stands 
“the slight degvee of vibration which is 
sitficient to affect,” &c.; it should be “which* 
is insuffitAtmt” as the context shows. 


tion and of its extinction.. It was in most w , _ , 

respects perfectly analogue to yoiy com*. ‘ 9 N * w M0DK °? constructing 

potent’!. third proposition; phlogiston being AND Vkssw. 8 -(sr* much. mag. 

in the situation of his positive/and antiphlo- vowjpxjcvi., P* 5U4.; 

giston of his negative fluids (exceptiug*the The following Report of a Committee of* 
centripetal and centrifugal tendencies which, the Society* of Arts, dated J)ec. 30, 1842, 
were not then thought of); and all that has was read and approved 6f at a Meeting or 


ever been written to prove combustion to the Society on January 9, 1843:-^" 
arise from chemical combination, (or V atomic 44 Your Committee i^et' at Leith, and, 
vibration,”) and its extinction from cesli- assisted by several uavid gentlemen, saw Mr. 

tion of bucI vibratioh, will equally well Dempster manoeuvre his little vessel called 

prove, until BQpie contradictory /ac/ be dis- the The day was not so favour^ 

covered, that electricity, ;galvaflism, light, aMe as could Jiave been wished, from the 

and heat, each owe their origfy to BOme |wfed 4>eiqg very Hght; but yet your 4 corn- 

agent, which is occa8ionslly^iuwve,*and its mittqo saw. sufficient tp'enable them, with 

passiveness produces thfc effects efiictly con-v the concuirenoe of tho^g gentlemen who 
tras to those of its activity; ife admit the kindly assisted, to report, ThaJ the inven- 

existence of photi# fluidity andr I adopt every tion- as*regards shape of hull and form of 

ng 9 is npf such as could recommend it to 
_ eithar the Navy tathfe Merchant Service. 

nor " m&lioo. 'And mdwI to Johnson t# uto^thw- Jitges affofdfeq by. this plan, as «ar ns, can be. 


wind -being very Hght; but yet your ‘ com- 
mitt%» saw. sufficient tp ‘enable them, with 
the concurrence of' tho^f? gentlemen who 
kindly assisted, to" report, *Thaj the inven- 


must asruiwhim uutu Dear mm neiuier "jn-wuf ~.7 T v .t 

nor “ maUoo/’nndappeal to Johnson t# ptor#th«r affolfdfed'by,this plan, asitr "as, can be 

though I usq4 different * 01 % “7 meaning Wifes s judged* froflt' experiment. exhibited, it 
much the same, o%a little tnore general. - ht b we ji adapted for ffteasure yachts 

“Antagonist: V«mMj l conttary; J. in ,A- m Jh* in 


££ Bui 


anatomy, a muscle which cm tkiaraclt another. 

“Essence: 3. Mag, existence; & constituent 
eubitance.” .. ** 

Therefore,“ antagonist essences” gneani “oppo¬ 
nent exktaneee. 1 ' 


miss stay* and performing that manoeuvre 
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In much I«n tfeae than can be dons by the my th^escribable disappointment. How- 
usual mode of rigging, &c. . evdrj I found the same phenomenon was re- 

« The Problem stood yery Sear the, wind, producible at pny required time by the ap- 

<• a __ _ _ 9__^ __1 __- 'Ll!_1*_--»-a— 


plication of a moderate warmth. 

I should hot hare, sent this account of 
whaffl observed, bjxt that such a Airing has 
not been previously mentioned, qot even in 
the most recent chemical works. In aUt 1 
likelihood some of yoipr numerous readerei 
may be able ( to furnish a theoretical expla¬ 
nation. 

* * « » 

lam, Sir, yours obediently, 

Galrn. 

February if Sunderland. * .* 


and made very little lee wq?; and one gen 
tleman, who tried hie yaehfy along with her 
on a previous day and having plenty of wind, 
gave ner a high character as a 'sea-worthy 
boat, and as performing her work in a hand¬ 
some mapper; and he added that, were he 
^hanging trih yacht at present, he would be 
inclined to adopt this plan in the construc¬ 
tion of a new one. , 

“ Your CommitteeKaro quite awjfte of the 
difficulties that attend hazarding gn opinion 
•on a construction of hull and rig* before it 
ha? been tried on a vessel of the hill size tf> 
which it is adapted: they are also aware that 
many advantages as well as obstacles, un¬ 
locked for from experiment, often exist; but 
they, in this case, do> nof contemplate any 
that cun ^materially impede, its efficiency/ 
where a considerable draught of wateV, and 
carrying a small cargo in proportion to ton¬ 
nage, are hot objections. k 

** They unanimously testify to the inge¬ 
nuity and perseverance of Mr. Dempster in 

his experiments, apd to theaready manner in in very many parts of the kingdom, 
which he pnd his Problem act *nd tna- .The enquiries alluded to, relate to sluices 


UK A GUTTER^, OR MARSH MVD DRAINS— 
ENQUIRY. 

Sir,—Having been a constant reader of 
ypur Magazine for some years past, from 
whieh I have derived much information and 
many useful hints, allow me, through the 
same medium, to make a few enquiries on a 
subject Of great interest to myself end others 


noeuvre; and, if in consistence with the 
"rules of the society, they would beg to sug¬ 
gest that some assistance of a pecuniary 
nature should be given to Mr, Dempstei for 
what he has already done. 

“ All which iB humbly reported by 

(Signed) “ Wm. Crawfuud, Convenor. 

J. H. Tai^, Rear-Admiral. 

P. Si odd art, Rear-Admiral. 
Apex. Hamilton, a Secretary 
, Yacht Club, • • 

. ’William Galbbajth, Teacher 
* of Mathematics. «« 

Tso)(asMenziis, Shipbuilder. 

Jamesu Cowan , M.D., R.N. 
WM.ARuri.SM ail, Lieut., R.N. > 
.» *1 < f 


CURIOUS CHANGE OF COLOqjR bWJtMrEf 
# IN lODfbE OF LEAD^ *• 

Sir,—Having hud occasion to prepare a 
small quantity of iodide of lead, and being 
in a hurry to have it dried, I applied; the 
paper filter containing it to the beat o ( a fire, 
when to,my (jbeat astonUbmqnt tye iodide 
instantly changed from- its natural dolour 
that of tip jnogt ’davzliag - 
fSrmilioD) A$ this period I formed an idea 
that f had discovered a moat'beautiful retf „ 


or drains, usually called sea-gutters, in com¬ 
mon' use for draining marsh lands, through 
outlets into fbe sea. It is at all times diffi¬ 
cult to obtain practical information on the 
subject, and few like to venture on experi¬ 
ments without some baas, as an unfavour¬ 
able result might be destructive of the pro¬ 
perty intended to be protected. 

The information I wish to obtain is— 

1 , The best kind and material to be used 
for sea-gutters. 

2, - The comparative cost of wood, iron, 
Atone, slate, or other material used. 

3, The advantages and'disadvantages Of 
either, end where to be seen in use, 

*4. Whether sea-gutters of iigtt have been 
found to answer well, and ho# far are they 
affected by riater, and thffir best motto 
of copstfuclxon. 

* I a»‘, Sii, youra.very obediently, 

GMoroe Wood. 


Rocfffori, januaty R 1849- 

' l .fV 1 


,t * 
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paid) to 'Afessrsftl, C. ftwertom <ra# Od > 9 

------166,. JFTeeffiMreefe ty w H-jl » *4” *te only 

pigmefit^ but, lo I te soon as ffie ttfmpound * Complete Re(ugstry4>fJPaTENTS Extant 
ftgpame coqj, the dazzling tlnt^Kf fled,Jto ./row, ^617 ffi the present nmtj. 
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MR. GOLDSWORTHY CORNETS HIGH-PRESSURE STEAK APPARATUS POR 

VENTILATING MINER. 


We have quoted, in our Second Notice 
of the Report of the South Shields Com¬ 
mittee, (sec page 100 of our present Num¬ 
ber,) the high praise bestowed on Mr. 
Gurney's high-pressure steam mode of 
ventilation; and propose to give here 
the details of the plan, as furnished by 
Mr. Gurney, with some of the illustra¬ 
tive engravings. 9 

From a boiler, A, fig. 1, it is proposed 
to carry a pipe, B B, one inen and a 
quarter in diameter, down the ufehaft to 
E—Bay 20 or 80 feet deep. The pipe is 
tojbe made to communicate with a scries 
of pipes, C C C C C, as shown in the 
horizontal 'section, fig. 2. Screwed into 
the pipes, small jets, a a a, are to be 
placed at about a foot distant from each 
other, ^ssuming the upcast to .be about 
six feet square, Mr. Gurney considers 
that twenty- five jets would be Sufficient 
to produce the rate of draftfequired; a 
larger number, however, would increase 
the draft current. If the shaft is round, 
(aui Mr. Gurney thinks a cylindrical 
shaft preferable to a square one,) the ar¬ 
rangements might be as shown in fig. 3. 
The velocity of the currents of air would 
depend entirely on the pressure of steam, 
as it escapes at the orifices of tfie jets 
a a a. The pressure will be governed 
by the boiler, and regulated thrgugh the 
jets by the stop-cock k, fig. I. 

Mr. Gurney considers it td be imma¬ 
terial where the steam blower is placed, 
provided there be a sufficient polumn of 
air above to keep the current uniform; 
and although the pipe B is supposed, in 
fig. 1, to be carried down the upshaft 
from 20 to 30 f#et, he thinks that in 

E ractice a depth of 10 or 12 feet would 
e generally'found sufficient. 

The Committee, however, pointed out 
to Mr. Gurney, that fixilfg the steam 
blower with its jets in either of the 
shafts, while they were used both as 
ventilating^shafls and winding shafts , 
or '* pits of extraction,” as called by tbp 
French, would be impossible; for that 
large circular baskets, in most cases up¬ 
wards of 3 feet diameter each, or iron 
tubs of neafiy the same area, were per¬ 
petually passing up and down thefti, and 
lhat,‘ consequently, some other arrange¬ 
ment would be necessary; and jhey sug¬ 
gested for that purpose tho Furng.ce 
Drift , where, on the preseig system, 


the spriqg of the existing ventilation was 
placed. 

The chief reasons assigned were:— 
That it would be more in accordance 
with the established usage of pitmen to 
have it so placed, and that merely adding 
the boiler and pipes to the furnace, which 
would necessarily continue to exist for 
the production of the steam, a combina¬ 
tion of nfrefaetion with a propelling 
power would be produced; and that, 
i should accident interrupt the operation 
of the steim-blower, the furnace move¬ 
ment, exactly«as at present, would con¬ 
tinue. By such an arrangement, also, in 
the'furnace drift, devoted entirely to 
ventilatio^*the blower would be fixed in 
the most favourable position, and every 
particle of heat, both from steam and 
fire, directly employed, as well as the 
force of steam, in the production of the 
desired effect; and much of the steam 
that would have been condensed into 
wat£r, by the colder air in the shaft, 
would then be thrown off in the furnace 
drift, free from the men and shaft opera¬ 
tions, and which in its descent would 
chave tended, in some degree, to retard 
the upward current. 

To this suggestion of the Committee 
Mr. Gurney made the following reply: 

“ It would be more favourable if the 
steam jetS could be arranged as shown in the 
drawing I sent you, tigs. 1 and 2, but they 
wilkbe sufficiently effective if the steam be 
passed through a less number, provided each 
has sufficient power to start a column qf air 
of a diameter that shall extend to and fall 
into the current produced by the next jet. 
Tlferefore, as three feet is required in the 
centre of tbfe shaft, for the coH*to pass up 
and down, the number of jets must be re¬ 
duced to 10, as in fig. 4. The sum qf their 
are ft being equal to those of the larger 
number, it will sequire the steam to be kept 
a tittle higher. If the jets were placed in a 
diagonal openiftg, ns shown in the sketch 
A, fig. 5, the exhnustibn, would be almost 
wholly filled by a return current from C. 
At C the plus pressure takes place; conse¬ 
quently, if there is a pressure from it to the 
expansion point, B, acted on by Bteam, it 
will return rapidly, and a circle of air would 
only be moved at a great rate of succession. 
The same would happen in the upshift, pro¬ 
vided the influence of the jets did not affect 
every part qf the column. Thus, a badly. 
Arranged blower, with a three feet opening. 



G. GURNEY*® HIGH-PRESSURE STEAM PLAN OF VENTILATING MINES. 



Fig. 5. 




Fig. 4. 



would affect the air in the Bhaft os shown by 
the arrows, fig. 6 ; therefore, it will be es¬ 
sential in practice to take care that the jete 
are so placed , and of a power sufficient^ to 
move the whole of the Aia#n the given 
direction. 

“ If a valve or door could be placed at 
about D, * the blower would act as weff in 
the diagonal gallery as in (fie upshaft ; but 
this, I conceive, would be inconvenient.’ * 

•The Committee observe, on this* that 
the “ valve or door ” mentioned by Mr. 
Gurney, at the close of the preceding 
letter, is “ absolutely necessary, and is 
always in existence in the present mode 
of ventilation, so that there appears no 
obstacle to the easy adoption of the 
steam blower in the furnace drift.**. 
Anil they add the following general ob¬ 
servations :— , 

** An objection is frequency made to 
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ACCIDENTS IN COAL MIKES—THE 80UT1I SHIELDS REPOUT. 


mechanical means, by some practical men, 
because it necessarily is liable to be injured 
and broken, and on such qp occurrence 
would expose the whole mine to danger. 
But the combination suggested by the Com¬ 
mittee would obviate entirety this difficulty, 
and there is no machinery here to break or 
get deranged. A strong boiler and pipes 
will not easily be affected, and when they 
get wrong, they can soon be repaired; or 
even nt theaworst, if the fire for one or two * 
days is obliged to be put out, should they 
not have another boiler, as suggested by Mr. 
Gurney, they can only"do as manyeof them 
now do, for a day or two every fortnight, ' 
when repairing brattices, put on a small 
water-power in the downcast from a pipe aft 
inch or incji and half diameter, which will 
be quite sufficient for ventilation «till all 
again is ready. The objection seems more 
tenable against a fan apparatus, air-pumps, 
or other mechanical means # in which ma* 
chincry if in powerful and rapid motion, 
than against steam ventilation with the fur¬ 
nace in which ho such action ousts, and, in¬ 
deed, to which it cannot in any manner fairly 

apply..” 


THE SOUTH SHIELDS DEPORT ON ACCIDENTS 
IN COAL MINES.-SECOND NOTICE. 

Complete Ventilation is, in the opin¬ 
ion of the Committee, the only means by 
which inflammable mines can be worked 
with safety. In every case there is ventila¬ 
tion, more or less : but, since the introduc¬ 
tion of the misnamed safety lamps, it has been 
much less attended to than before and is now 
generally regarded as a matter of very second¬ 
ary consideration. To such an extent has 
tins neglect of ventilation been carried, {hat 
there is an instance mentioned by the Com¬ 
mittee of a mine, in the neighbourhood of 
Newcastle, which, before the safety lamp 
came into vogue, was worlced with five 
shafts, about 6 feet diameter each, bufp has 
now only two. In the Wallsend collieries, 
which arc under the superintendence of the 
celebrated viewer Mr. Buddie, there is no 
air-course longer than four miles, and the 
air seldom trqycls at less than teffi feet per 
second; and less than the ventilation indi¬ 
cate^ by these rates is considered by that 
gentleman, albeit no “ humanity-monger," 
•as being incompatible with the safety qpd 
welfare of the miners. But the Committee 


mention one case of a mine 850 feet deep, 
with from seventy to seventy-five miles of 
passages, Vliich has only one shaft, of less 
than C feet by 5 square, " # to supply the 
entire mine with fresh air for men, horses, 
lamps* and fire, as well as to keep the in¬ 
flammable gasesibelow the explosive point 
and in which, consequently, the air travels 
at the rate of only 1^ feet per second; a 
second, 1,000 feet deep, in which the current 
is as Blow as 1 foot per second; and a third, 
1,580 feet deep, in which the air creeps at 
the rate of only *66 of a foot per second, or 
much under half a mile an hour. What 
else athun a succession of the most frightful 
disasters cywbe anticipated from so disgrace¬ 
ful a state of things ? “ That the air thus 

struggling through extended passages, where 
oozes gas at every pore, at a rate of 30 
cubic feet per second, should become sur¬ 
charged and explosive, is (as the Committee 
forcibly observe) a physical consequence as 
clear as any mathematical demonstration. 
In such a system there is every thing to 
( encourage the production of au explosive 
mixture—just sufficient air to prepare, in 
some neglected recess, the combustible— 
not enough to dilute or sweep it away. n It 
is only matter of surprise that such lament¬ 
able accidents os the St. Hilda explosion, 
instead of being occasional, are not so iuccs- 
sanF and destructive as to put an end to the 
working of the mines altogether. The Com¬ 
mittee ascribe this to the continual watchful¬ 
ness and knowledge of dangerous symptoms, 
" Irhich the circumstance of living always 
on the verge of destruction" has produced 
amongst the officers and men; and not at all 
to tfce use of the safety lamp, which, for the 
reasons quoted hi our last, they think has 
hut served to iqprease the danger. 

“&e Committee are therefore obliged, 
from a strong sense of public duty, to record ■ 
their conviction, derived from personal in¬ 
spection of many mines, and the fullest 
official information of many others, that the 
system and rate Si ventilation o£ the mines 
in this extensive coal district require a great 
and important changes for if allowed to 
continue, there is scarce a single min* 
amongst them, with one or two rare excep¬ 
tions, that in a day or hoar may not . be 
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plunged by some easy contingeney into a 
destructive explosion; and that this state of 
things is produced by too few shafts to the 
extent of underground workings, and the 
consequent slow rate of air which is* pro¬ 
duced to sweep the passage rapidly to re¬ 
move or fully to dilute the gas."—Page 36. 

More shafts and more air, are therefore 
the grand remedies required. *The Parlia¬ 
mentary Committee of 1835 were led to be¬ 
lieve that these remedies could not be adopted 
on account of the great expense attending 
them, and they have so reported. But the 
present Committee have, In our opinion, 
most successfully demolished this objection. 

11 This Committee have obsdtved with 
regret that the Commons’ Committee of 
1835 had been erroneously impressed, and 
endeavoured to extend that impression, that 
the enormous cost of sinking a single shaft 
precluded the possibility of attempting a 
second for tho same colliery ; that no pro¬ 
prietors, Amsidering the nature of the*spc- 
culation and profits, would be induced to 
advance so large a capital as would in such 
case be required, and that consequently 
should such a system be brought into opera- # 
tion, a number of valuable collieries would 
thereby be thrown out of existence. 

“ When Mr. Taylor was recommending to 
that committee (280) more numerous shafts 
for ventilation, they asked him * if he was 
aware that the cost of sinking a single shift 
would frequently, in the comities of Durham 
and Cumberland, exceed 100,000/. /’♦.and 
when Mr. Garforth, of Lancashire, is telling 
them that though they have there feeders of 
water and quicksands to contend with, yet 
they can sink a shaft of 11 feet diametdr 250 
yards, and properly walled, for 1,200/. to 
1,500/., a little more than 5/. * yard, they 
astonish him by stating, 4 that in many 
districts qf the north a shift of the same 
diameter , and to the same depth, mould 
cost 50,000/.’f . * 

“ These assertions of that Committee^arc 
entirely unsupported by the facts of the case, 
and seem to bo an extraordinary exSeption 
or two (such as Monkwearmouth, said to 
have cost 80,000/.), which they have enter¬ 
tained as the ordinary scale of sinking, in¬ 
stead of the usual and average cost of such 
an operation. Mr r Buddie himself, in de¬ 
scribing aif instance qf the worst description, 
and. reasoning against the sinking of more 
capital in the same mine by more shafts, ad¬ 
mits, that he cannot^ give the Committee an 
idea of the expense of sinking difficult shafts, 

* Parliamentary Evidence, 281 and t. 

" f Idem., 9,765 f 6, and 7. 


but, 4 he lelyeves there are some that have 
cost 40,000/. and upwards to reach the 
coal.'* Now Mr. Buddie, with his very ex¬ 
tensive experience in every description of 
mine-—and a man of his eminence would be 
certain to be consulted in almost every diffi¬ 
cult case—cannot affirm that he knows of 
any shaft that has cost 40,000/.; but 4 hk 

* BELIEVES THERE ARB SOME.’* Although 

a gentleman experienced in all the difficul¬ 
ties of his profession, and a coalowner him¬ 
self, heeknows no case where a shaft cost 
that amount; yet the Commons’ Committee 
impress upon their evidence that there are 
#ome cost 50,000/., and in several cases .ex¬ 
ceed 100,000/. On this point,^of such vast 
importance to the mines, it is deeply to be re¬ 
gretted that the Committee had not instituted 
a series *of inqniridb that would have elicited 
•correctly the c^act expense of shafts of dif¬ 
ferent^ depths and diameters in vAious loca¬ 
lities in the several mining districts. They 
would thus ^avc produced most valuable in¬ 
formation for the future safety of mines, as 
well as their economical working, and, this 
Committee feel, assured, would have placed 
the above extraordinary slims in very striking 
contrast with the real amounts of cost. 

44 From the best information which this* 
Committee has been able to obtain, shafts can 
be siyik even in this difficult cool district, 
on a regular AVERAGE, at least from 70 
to 80 per cent, less than stated by the Com¬ 
mons’ Qpmniittee: the mere sinking of the 
shaft and walling not amounting to much 
more thaif stated for Lancashire. A single 
11 feet pit, down for 300 yards, would not 
cost lnorq, under ordinary circumstances, 
than 2,000/. to 2,300/.:—nor would a 14 
feet pit, for the same depth, require a greater 
sum than from 2,500/. to 3,000/. But as 
both for reducing such feeder* of water (some 
of them, 1,000 gallons a minute, or, ub at 
Haswell, upwards of 26,000 tons a day,) 
which are probably to be met with in the 
shaft, generally from 30 to 70 fathoms down, 
till the tubbing or caissons are fixed, and ’ 
also for keeping the mine afterwards clear, 
a large pumping engine of from 200 to 
300 horse power, is genegrily required: 
—For example, if of 250, there will be 
an additional expense of about 5,500/. for 
an engine with its masonry, &c., but which 
is as muqh for the mine as the shaft, and only 
one generally, besides winding engines, for 
the sinking of two or more shafts, need be 
erected on a single colliery. # 

44 Tne Committee have data before them 
showing the expense of sinking some ven¬ 
tilating and winding shafts 8 feet diameter, 
nearly 300 yards down, that did not amount 


• Parliamentary Evidence, 2,150. 
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to 3/. per yard for sinking and falling; and 
one 11 feet engine pit that cost less than 5/. 
per yard. These shafts were lately sunk in 
this district, and there waS only one 250 
horse engine at the largest. On die same 
system, two shafts at least may be invariably 
pat down under the operation of one pump, 
ing engine, absolutely necessary to be after¬ 
wards employed. After one shaft is sunk, 4 
or when it ia being in progress,without there 
be some extraordinary and unusual quicksand 
or feeder of water, a lecond is put down 
much more easily, as the first serves to drain 
and keep the other dry, if placet? within a 
reasonable distance. As a proof of a better* 
light dawning on this point, the Committee 
have the satisfaction of observing that two 
14 feet shafts for one mine, are progressing 
simultaneously in a difficult district, though 
they will have to be sunk nearly 400 yards, «• 
before rea&ing coal. “ 

“ A solitary instance at Datton-le*Dale, in 
the Durham district, of an almost impas¬ 
sable quicksand,which required many months’ 
exertions, and a power of engines of 1,274 
horses, never before employed at a colliery, 
must not be taked as a rule, but another 
striking exception to the facility of such 
operations. Yet even in this extreme case, 
so satisfied are the intelligent owners and 
viewer of the necessity of abundance of shafts, 
that, though they have two 14 feet pits with¬ 
in 45 yards of each other, they are expending 
this immense labour and cost to add ( another 
of 16 feet diameter within a 55 yards’ range 
of them. Perhaps had they planted this pit 
at the limits of their intended ventilation, if 
not to be used chiefly as an engine pit, it 
might, in addition to avoiding the quicksand, 
have been more advantageous as an upcast, 
saving the waste of a return current and the 
friction of half its extent. ( 

“ The average rate, which should rule, is 
such as has been stated : and when it is con¬ 
sidered that the repairs of a bratticed shaft 
not (infrequently amount to from 1 , 200 /. to 
1,500/. annually, and that the ebst of one or 
two small ventUuthig of 6 or 8 feet 

diameter, will, in most instances, amount each 
to little more, it surely is both consistent 
with humanity and economy invariably to a 
adopt them. 

11 It is difficult to form an exact opinion 
as to the number of shafts required for an 
extensive mine^ which vary somewhat ac¬ 
cording to circumstances; but considering 
that ii^ the metallic mines of Cornwall, as 
deep as the coal mines of the north, for the 
sake of healthy ventilation alone, they have 
shafts not more than 300 yariis from pack 
otherthat in Staffordshire, wheretgaa and 
danger are not so abundant from their aver¬ 
age depth being about 75 fathoms, they gene¬ 
rally'have their shafts for the same purpose 


not further apart than 300 yards, which 
ventilate not more than 15 to 16 acres each: 
—that in Lancashire, they almost never sink 
less than two or three shafts together ; and 
that A#r. Buddie, the great improver of ven¬ 
tilation in the n^rth, has for Wallsend, 140 
fathoms down, 4 shafts for about 130 acres, 
two of them 6 feet diameter; it appears 
' reasonable toycondude, that in no cate ought 
there to be me than one ventilating ehaft, 
however email in diameter, apportioned to, 
at the leaet, every 40 acres ; and that no 
* 4 winning’ should be allowed to be made, 
UNLESS TWO DISTINCT SHAFTS HAVE BEEN 

previously pCt down, which should be 
secured by Act of Parliament.* 

“ fn the arrangement of the downcast and 
upcast shaftsft is necessary to keep in view 
that the latter, in furnace ventilation, should 
always be at least as large as the former, be¬ 
cause there is fully fth more expansion in it; 
talcing the average difference of temperature 
in the two shafts at 70°, which is low. If as 
much as in some particular pits at certain 
periods, the proportion would be stiU greater. 
The unfortunate error exists of almost in¬ 
variably having the areas of the downcasts 
greater than those of the upcasts, sometimes 
in a proportion of nearly 2 to 1 , it not being 
bbserved that the expansion by heat, after 
combustion of the products of the air, the 
nitrogen and carbonic acid gases, acts directly 
as an obstruction, and consequently reduces 
the admittance of air through the downcast 
by that amount, which is only partially re¬ 
lieved by the increased velocity of the up¬ 
cast., Mr. N. Wood 4 thinks the area of 
the upcast pit ought to be larger than that 
of the downcast pit.’ Mr. Smith is also of 
the same opinion; or the velocity must be 
greatly increased to remedy the defect, f 

44 Even with the more abundant sources of 
ventilation, qbovc detailed, it is. necessary 
not to neglect the improved advantages which 
modern science offers to set in motion the 
columns of air that present themselves in 
tliese^hafts. If the current be still allowed 
to creep sluggishly through an 8 or 10 miles’ 
course, at a rate^in many parts of not more 
than 1 foot per second, no great advantagej 
will bo derived from the pfbposed change. 

* Georgs Stephenson, Esq., conceives ventilation 
Is a clear subject of arithmetical calculation. Ho 
thinks " if a certain current could be by law forced 
up ie the neighbourhood of^he mine in a certain 
area'of space it would be a great certainty as to 
preventing explosions: he does not know whether 
suCh a law could be carried into execution.” When 
asked if there is a total ignorance of any theory as 
to the required extent and nature of the supply of 
air. In answer, "he believes quite so.”—Pari. Evld. 

1802 and 3. He also thinks a code of laws might be 
established to prevent accidents in mines, though 
he could not give a decided answer.—Pari. livid. 
1813 and 14. * 

t Parliamentary Evidence, 921 -38.19. *■ 
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For if a mine discharges gas at the sate shov i 
at the commencement of this report, or ap¬ 
proximates even distantly to the proportion 
as instanced from 5 acres, there will be pro¬ 
duced an enormous body of gas in \he 24 
hours, which ought to be touted and swept 
away, not by the dangerous proportion of 25 
or 30 times its own bulk of air, but by a 
quantity .infinitely further removed from the '' 
chance of accident."—pp. 40—“42. 

The best method of producing the neces¬ 
sary current of air, is, in the opinion of the* 
Committee the projection of high-pressure 
steam up the upcast shaft in the manner pro¬ 
posed by Mr. Goldsworthy Gurney, te the 
Parliamentary Committee of lfi^ji. 'The re¬ 
semblance between this method and that 
adopted to produce the dradght in loco- 1 
motive engines, will at once strike the 
reader. We have given, in the first article 
of our present Number, the details of Mr. 
Gurney’(^system, and shall only insert here 
a brief extract from one of his letters to the 
Committee, explanatory of its advantages. 

“ 1 believe the cost of ventilation by high# 
pressure steam will not exceed that of the 
rarefied column as produced by the furnace 
now in use for low velocities; for high velo¬ 
cities it stands alone and admits of no com¬ 
parison. The great value for the purpose 
of ventilating coal mines, consists Tin the fact, 
that there is no practical limit to the velocity 
of the current of air it is capable of produc¬ 
ing under proper arraugement, the cost of 
which, I have reason to believe, will be the 
quantity of the current multiplied by the 
squares of its velocity. In addition to the 
current of extreme velocity that of its being 
regulated fit will and according to circum¬ 
stances, render it peculiarly available for, the 
practical purposes of coal mine ventilation. 
When applied to produce exhaustion, Iyhave 
in experiment carried it so far as to raise a 
column of water 4 feet high, and whenAip- 
glied on the condensed principle, I have’ 
produced a pie yum, which raised a column 
of water 5 feet; this was on a large scale. ' 
On a small scale I have raised a column of 
mercury 9 inches. From these data you can 
calculate the immense velocity of current 
which may be produced fit extreme casea^if 
such, which is improbable, can ever be (B-, 
quired for discharging fire damp."—p. 45. 

The Committee add some just animadver¬ 
sions on certain erroneous statements and 
views on this subject, contained in the Re¬ 
port of the Belgup Commission. Both M. 
Cauchy and M. Gonot, speak of steam 


veutilation having been suggested by a 
44 Monsieur Taylor," and assume that the 
steam is to be cenveyod down from a boiler 
on the surface to the bottom of the pit, and 
then through the galleries to the upcast 
shaft. The Committee observe on this 

41 M. Gonot, in recommending the steam' 
to be brought from bhilers at the surface, in 
a pipe, to the- bottom of the upcast, and 
there, vyth its mouth turned upwards, the 
whole volume to be discharged into tlie en¬ 
tire coluiSn of air, does not appear to intend 
«ny thing more than its rarefaction, qj, if 
he thought to aid it by the force of steam in 
such cans traction, he seems n of aware of the 
almost certainty of injuring the intended ef¬ 
fects, as pointed eut in Mr. Gurney’s lucid 
.exposition, by^producing a circular instead 
of a perpendicular ascending mofement, ef¬ 
fected bp the partial application of the steam 
acting onlyxm a portion of the column. M. 
Cauchy, the reporter, in detailing the re¬ 
commendation of another memoir, uses the 
term, 4 vapeur a haute tension,' as if an in¬ 
distinct idea was enterttfined of employing 
the forcing action of steam at high pressure, 
os well os its rarefying power. The plan of* 
operation proposed by M. Gonot, and fa¬ 
vourably introduced by M. Cauchy, would 
tend, only to disappointment, if any other 
motion was anticipated than that by rare¬ 
faction., 

44 The following extract from a note of 
Mr. Gurney’s, date June 3, 1842, will ex¬ 
plain his opinion of the Belgian views 

44 4 ; ln regard to Mons. Gonot’s paper, you 
will observe, on a closer examination, that 
he entirely overlooks the just principle in 
the action of steam for coal-mine ventilation, 
and only treats of a ^veak and ineffective' 
modification for heating air, which has been 
proved over and over again to possess little, 
if any, advantage ovep the ordinary mode of 
ventilation hy the frirnace. This seems to 
me very extraordinary; and I think your 
report may be considered more valuable if 
this fact be pointed out, while attention is 
drawn to the importance which has been at¬ 
tached to’steam as an %gcnt for ventilation 
by scientific foreigners, one of whom has 
been rewarded by 2,000 francs, principally 
on account of proposing ti comparatively 
powerless application. * 

44 ‘•I* think it well- to remark that the 
mode, §s I have proposed it, may, in wise of 
danger, or under local circumstances requir * 
ing it, b? carried to any distant or obscutp 
spot an the galleries, and made to effect any 
intentity*of ventilation there; and if at such 
distance as to receive too much loss by con¬ 
densation, compressed air may be substituted 
for steam, to produce the same amount of 
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current: of course, with increase of expense, a boiler like M. Gonot's, on the surface, 

which the nature of the necessity must sane- steam is conveyed down a pipe covered with 

tion.’ _ a wood a little distance into thd r upcast shaft, 

«• As Mr. Gurney, so early as 1835, made where, py its heat counteracting its direc- 

to the Commons pf England the suggestion tion, it forms a sort of rarefied ventilation, 

of high-pressure steam for ventilation, which But he does not himself approve of it, and 

was then recorded and published, it displays no wonder. The pipe at its extremity, is 

considerable ignorance of thU subject, in M. " ot curved even to open upwards, like M. 

Cauchy and the authoig^of the memoirs ex- uonOt’s, so that the force of the’steam’s 

plaining it, to adopt for recommendation a motion operates against that of its expansion 

very imperfect mode of its application 5 and — one principle counteracting another; the 

it can scarcely be permitted, four five former of which, the force, by a. proper ap- 

years afterwards, in Belgium, that the sug- paratus on Mr. Gurney’s plan, if required, 

gestion of steam ventilation should be as- w strong enough to propel, in its own direc- 

cribdH to another. * tion, the entire column with inconceivable 

44 This is one of those public errors which velocity through the galleries, reversing Mr. 

require only naming to be rectified. It the Buddle’sjnotion by steam rarefaction into 

mere hint of steam ventilation be sugicicut one in a contrary direction. The more such 1 

to secure the merit of a discovery, then does on apparatus as Mr. Buddie’s was exerted, 

it really belqpg to Mr. Buddie,«f Wnllsendj the less ventilation would probably, except 

for so early as 1813,, in bis letter to Sir in ^ wrong course, be produced. It is even 

Balph Milba0ke„on the prevention of acci- * worse arrangement than that of M. Go- 

dents in mines, he explains and gift's a draw- not’s; yet is deserving the isredit of an ori- 

ing of ventilation by steam, in which, from ginal attempt at a beneficial change.”—P.47. 

(7*0 be continued .) w 


* scott’s patent improvements in cast iron, wrought iron, and soft 

** MET Alt PETES. 

[Patent dated, July 0,1842 a specification’enrolled, January 6, 1843.] 

Since the vastly extended use in reedht is liable to the objection that any pipe of 

times of pipes for gas lighting, and heat- a series thus jointed together cannot be 

ing by air, water, aud steam, a read/mode removed or replaced without great difii- 

of joining numerous lengths ’of pipes culty. Mr. l’erkins endeavoured to obviate 

tightly together, and of disjoining them this objection by an improvement which he 

again at pleasure, has become cvcrjfrday patented a year or two ago, though with 

more and more a desideratum. The old but indifferent success. What was still 

spiggot and faucet joint, commonly used eft wanting by all who had applied their 
for cold water pipes, was never, even ngenuity to the subject, was a mode of 
with the aid of tne hfst soldering, a very connexion, at once perfectly tight and 
sound one; and-.when applied to pipes easily dissolvable*—a sort of joint which 
constantly subject to heat, or to the pres- could with equal ^readiness be made and 
aure of highly elastic fluids, provethittcrly unmade—and in the unmaking thereof 
useless. Th&various sorts of<fltoge ana be amended with little trouble and no 
thimble joints were foufid but littlebetter, expense. 

The cement joints'of the butt, mitre, aifd We* have now the pleasure of laying 

T forms, ,now so commonly used by gas- before ^ur readers the first account o£ 
fitters, are, finder Ordinary pressures, certain improvements by Mr. J. Harrison 

round joints, and soon made; but, like ‘ Scott, by which which we think all these 

all joints depending for their tightness essential conditions of a thoroughly good 

on cements, which must be applied in a pipe joint are at length realized, 
hot state, they are unavoidably the cause The improvements we speak of are 
of a good deal of trouble, and of some variously modified at tfiijr relate* to Cast 
cost, vrben one pipe, or any number of Iron Pipes, Wrought Iron Pipes, and 
pipes-of a series, is required to be re- Soft Metal Pipes; but they have this 

moved fox repair or renewal* or flJr any general and remarkable characteristic, 

purposfe of temporary convenience. Inthe* that every pipe carries, as it were, its 
right and left hand screw joint, intrfidubed ownkev^by which it can be made fast 

by Mr. Perkins, mechanical pressure and unfast ajt ’pleasure; ^hc key, too, so 

has been substituted with excellent effect inseparable from the pipe that it can 

for ihe ordinary cetnents; but this, too, never be "mislaid—and a key so simple 
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withal that it requires only to*bc tun, jd 
round. ' 

The following details wc extract from 
the inventor's own specification 

1. Cast 'Iron Pipes. 

* 

“ I effect the joinings by means of nuts • 
and screws, but instead of casting the jmtsa 
separately from the pipes, astmjfe for other 
purposes are usually manufactured, I* chat 
each length of pipe with a suitable nut, 
loosely encircling, but inseparable from it*, 
(except by violence) .and I iast both the 
pipe and the nut by one and the same' ope¬ 
ration. A plain core of Joam or sand, or « 
other suitable material, is used jfpr •form¬ 
ing the hiterior of the pipepq^iica pipe is 
h -formed externally (by moulding to pattern 
in the usual way) with a male-threaded screw • 
piece at one end, an<f & plain flange at the 
other. A second core, on which a nut is 
formed in like manner, is made hollow to 
allow the first core to pass through it, and 
large enough to admit the metal tip flow 
throughfwhich forms the exterior qf the pipe. 
On the outer surface of this (second) core 
there is a male screw thread, moulded ‘of the 
same depth and pitch as that on the malc- 
Rcrew end of the pipe, so that when the mft 
is cast upon it there shall be produced on 
the inside thereof a female screw, exactly 
corresponding with the male screw. The 
nnt at its least internul diameter is narrower 
than either *)f -the flanged end pieces of the 
pipe, so that when cast it cannot he slipped 
off, either from carelessness or design. After 
both cores have been prepared, the patterns 
are removed, and the cores placed within the 
casting flask or frames, in the manner usually 
followed in foundries, the inner pipe, or core, 
being supported and kept Arm by screwed 
wire greins, as they 4 are technically -called. 
The metal is then pourecl inf and bom the 
pipe and nut cast at one rutfning. When 
the metal has cooled, the sand, or loam, or 
other suitable material, is removed^ and 
should the pipe, or nutf present any, ex¬ 
crescences arising from bad moulding, mults 
Jn the pattern or otherwise, they re re¬ 
moved in the ordinary way by hand tools. 

“ In figure 1, I have shown tw,o lengths of * 
pipe of the form and with the appliances 
aforesaid joined or coupled together (with a 
washer E between theiuj, from which it will 
be seen, that tbe$tat encircling .each tagth' 
must always he slipped forward to the plaia 
flanged end of the length of pipe to which it 
is attached and screwed pn to the mule* 
threaded end of the other* or adjoining pipe. 

It will he necessary, of couAe, that all the 
lengths' of pwe in any sdries or system of 
pipes, .and au thp nuts attached to theta, 
should be cut after thesame identical pat- 


Fig. 1 



terns. When it is desired to take out on 
imperfect or damaged length of pipe, of to in¬ 
sert a new washer ia a joint which has become 
leaky, all that is required Is to unwind the 
couple of nuts by which it is held fast, (by a 
spantmj,wrench or any Other suitably lever;) 
and wnen the new length of pipe, or row 
washer lias been introduced,'the nuts are jit 
hong, requiring only to be brought forward 
and«crewed upon the new or old pipe* The 
nuts may also be screwed up to auy degree 
of tightness required, and being of the same 
metal with the pipes themselves they do not 
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ea sily relax their hold from the dternate ef¬ 
fects of expansion and contraction, so that 
as long os the washers remain^n good order, 


an occasional tightening of the nuts is all 
that is needed to keep the joints steam, or 
water, or even gas and air-tighf.” 


Fig. 2. 



• 2. WreugAt-irm Pipe*. 

1 “ If the pipes are of wronght-iron, I cause 
them to be drawn of one diameter through¬ 
out, both internally and externally. 1 then 
slip on to each pipe a cast nut and screw- 
piece, such as are represented by F^and F a , 
in the sectional view, tig. 2; and having done 
so, I heat the <*da of the pipe, the one after 
the other, and dropping them upon .a rbund 
metal stud, the size of the bore of the pipe 
affixed to some solid hard surface, (the pur¬ 
pose of which stud is to prevent any com¬ 
pression of the pipe inwards^) I produce, by 
repeatedly raising and letting them fall, or 
by hammering, flanges,/,/, of such height, 
that neither the nut nor screw-piece can pass 
over them. The joining of anj two such 
pipes is then readily effected, by winding the 
nut F 1 , at the eqd of one pipe, on to the 
screw F 9 , at the opposite end of the other, 
interposing, os usual, any suitable* soft sub¬ 
stance between the ends v of the pipes. Or, 
instead of making each pipe carry a nut and 
screw-piece, each pipe may carry two screw- 
pieces, one at each end, as represented in 
fig. 3, and the jpiifings be effected by winding 
a nut upon each conple'*of opposite serdw- 
pieces/** . • 

( 3. Soft Metal Pipe** « 

“ In the case of soft metal pipes, such as 1 
lead, I join them with nuts and screw? of 
iron or brass, or any other suitable metal, 
fitted on to them exactly in the same way as 


tllht just described, adding only a thin metal 
washer, to prevent obtrusion at the end of 
each soft metal pipe; but the flanges at the 
end are produced simply by cold hammering 
or compression." 

The patentee observes that,' instead of 
producing the flanges by either of the 
methods before described as applicable 
to wrought iron and soft tnetal pipes, 
metals rings may, in the case of hard 
metal pipes, be shrunk on to the ends of 
the pipes, and secured there by screws or 
rivets, in the manner shown in fig. 4; but 
that though this is a convenient*method 
to adopt in 'occasional emergencies, it 
does not produce so tight a joint as the 
others? and is not, therefore, to be re¬ 
commended in preference. 

Mr. Scott provides also for the elonga¬ 
tion ancf contraction of hia pipes from* 
Variations of temperature by the very 
ingenious and efficient megns represented 
in fig. 5, and which he thus describes,— 

‘‘ A and B are tw<*pipes v The pipe A is 
plainf at the end where tfi^two pipes meet, 
with the exception of the projecting pin F, 
afterwards mentioned; but the correspond¬ 
ing end of the pipe B is made of three* dia¬ 
meters, the firstj 1, being the same as that 
of the pipe A, and the two others, 2 and 3, 
larger, and it terminates externally in a 
screwed flange C. D is a Ait, with internal 
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threads to correspond with those of the 
screwed flange, C. E 1 is a tabular ring, or 
metal washes, which is passed over the pips 

Kg. 4. • 



A, and poshed forward to the bottom of the 
not D. F is a spew pin, tapped into the 
pipe A, the projecting head of which takes 


into a groove G, which extends through 
the whole length of the diameter 2 of the 
pipe B, as shown in figure 6. The ex¬ 
terior of the pipe A, from a to b, is wound 
tightly round with hemp, yarn, (or any 
other suitable material) to a depth nearly 


Fig. 5. 



equal to^he difference between the diametejs, 
£ aiyl 3 of tHb pipe B. A metal ring E 8 m 
then parsed over the pipe A and brought 
up against the end b of the hemp or other 
packing just described , so as to be flush 
with it* The pipe B is next passed over 
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the pipe A,‘and its hemp or other pack¬ 
ing, and the ring E a , after which the not D 
is wound round the screwed end of C, till 
the packing from a to b is strongly com¬ 
pressed between the tubular ring E l and ring 
E a , as also the shoulder H of the pipe If: 
a joining is thus formed between the two 
pipes, which, without interfering with their 
extension or contraction lengthwise, will be 
found to be for all ordinary purposes per¬ 
fectly tight and sound. The pipe A maybe 
inserted into the pipe B to any extent,*htore 
or less within the limits of the diameter 2 of 
the latter, but every degree of expansion or 
contraction commonly met with in practice, 
will be provided for by leaving a space equal 
to 11, between the pipe A and the enu of 
the first diameter (1) of th$ pipe B. ..The 
pin F sliding in the groove G, allows the 
pipe A to advance or recede t<f any extent 
within the limits of the groove, whilst the 

• *Fig. 6. r 



same time it serves as an effectual security 
against the separation <ff the one pipe from 
the other. For, supposing the pipe A to be 
withdrawn to the end of the diameter (2) of 
the pipe B, the pin F would then catch 
against the ring E* and packing between 
a and b, and prevent any further movement 
iu that direction. And, in like manner, the 
pipe B is free to move exactly to the same 
extent in the opposite direction. Instead of 
one pin, two or more such pins as F, with 
• suitable grooves, may be used where greater 
security against separation is desired. The 
arrangements which I have described under 
tins head for providing against this elonga¬ 
tion and contraction of tubes from variations 
of temperature, need of course to be adqpted 
at intervals only, in any series or system of 
pipes; as, for example, wherg there are 
bends or angles, or where the piping ha&to' 
be carried through walls." • • 


THE** NOVELTY " 8TEAMER. 

Sir,- In looking at your Number of the 
14th of January, I find that your corres¬ 
pondent (“ Sternpost" calls upon me'for 
further 'information respecting the correct¬ 
ness of the perfofmances of the Novelty , 
and particularly as to whether it was in the 
tipri that the realized the 8$ miles. I beg 
to say that if •* Sternpost" will favour me 
with his card, 1 shall be happy to afford him 
an opportunity of personally witnessing 
what the Novelty is capable of performing 
in the broad fade of day. I perceive “ Stcra- 
c post" appeals to Tredgold’s work; but that 
refers to paddle-wheel vessels, and not screw 
vessels/ for an increased velocity. I am 
sorry, however, to say that hitherto the 
screw has been applied with a greater loss 
of power than paddle-wheels. The screw 
must be driven with the power applied 
directly to the screw shaft; and then it will 
be found that one-third the power of paddle 
vessels will give as great speed. The em¬ 
ployment of such enormous engines as are 
used in the several screw vesscL, and 
reducing the power by multiplying the 
motion of the screw, are decided errors, by 
doubling the coals consumed, and cost of 
engines, &c. 

I am, Sir, 

Your obedient servant, 

J. Wjmshurst. 

2, Cowjvcr court, Cornhill. 

Jan. 26, 1843. 


GASOMETER ROGUERIES- -MR. FLOWER 
BELIED ! 

Sir,—I am in the employment of a most 
respectable firm at the eastern end of the 
metropolis; our premises, for the last eight 
years, have been lighted with gas, during which 
time we have t>aid (per meter) fof 48,000 
cubic feet of gas. One of my governors, (a 
very careful person, from the North,) has 
several^times remarked, that he thought our 
11 confumpt ” of ga» “ over large,’’.and see¬ 
ing an advertisement of Mr. Flower’s pam¬ 
phlet “ $n the fallacies of gas-meters," he 
pent me for a copy. He bad go sooner read ‘ 
it, than he became very angry, and, handing 
me the pamphlet, directed me to "read 
that! ” I read it, accordingly; and on the 
morrow, my governor accosted me with— 
“ Well, Jamie, noo ainna ye ken hgw we’re 
a’ robbed by thae rascally gas companies ? " 

I replied, it seemed very strange. "Ay, 
mon, ye may ca’ it strange, but it’s waur 
than that: go ye to * 4" * *, (our tin¬ 
man,) and tell Rim to mak me a vessel, di¬ 
rectly, according to the directions in Mr. 
Flower’s buik, wi’ a wee btt o’ glass in it." 
After a good deal of bother with the tinman, 
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the 11 measure ” was completed and proved. 
Friday last was the day appointed for the 
trial; and, fearing that Mr. Flower's prof¬ 
fered services might be too expdhaive for us, 
we obtained the attendance of a respectable 
gas-fitter, to make the joints good and to 
guard against accident. The trial then came 
off; ten cubic feet—fifteen feet—twenty feet 
-—and thirty feet were Successively drawn 
from the meter, and apparently correctly 
registered. We went on, however, until 
had measured fifty-six feet <Jf gas, when the 
meter registered fifty-seven, thereby proving 
the meter to be “ unfair ” against the con¬ 
sumer, to the extent of 44 nearly two per 
cent,! 44 My governor calculated that, tak¬ 
ing the error at two per cent., the gas com-, 
pany had, in the course of eight years, 
cheated him of nearly nine shilling* 1 re¬ 
spectfully submitted, that fMr. Flower was 
by far the greater cheat or the two; for, 
whereas the gas people had only, in eight 
years, wronged ns of nine shillings, Mr. 
Flower had, in ten days, cheated us of threc- 
and-twenty shillings 1 The accounts stand¬ 
ing thus s— 

£ e, d. 

Dr. tUb Gas Company—to esti¬ 
mated deficiency on 48,000 cu¬ 
bic feet of gas, at 2 per cent. 

—1,000 feet. 0 9 0 

■ — ■ ■ 

s. d. 

Dr. Mr. Flower-—To copy 

of pamphlet . 1 0 

Tin measurer, with stop¬ 
cocks, union joints, 

sight-glass, &c. 1C * 6 

Gas-fitter, making joints, 

Ac. 5 0 * 

56 feet of gas wasted.... 0 C 

- £\ 3 0 

The meter (one of Crosley’s 5-light) was 
not touched previous to the trial: on*exa¬ 
mination afterwards, the water was found to 
be slightly above the propef level, and ad¬ 
justed, and, I dare say, now registers cor¬ 
rectly. My governor congratulates himself 
mightily on the possession of a tolerably 
44 honest meter,’ 4 after Mr. Flower had 
frightened him into the firm belief, that 
these machines were, frofo their v£inciplk, 
u incapable jff affording just measure 
Verily— * 

41 Trifles light as air 

Are to tho tuipiciou* confirmations strong 
As proofs of Holy Writ.” 

The foregoing need! no farther comment 
from*, 

Sir, yours obediently, 

Omb or thk Humbugged. 

Whitechapel, February 6,1843. 


TUB ATOMIC AND PHOTIC THEORIES. 

Sir,—I hope that you will have the good¬ 
ness to insert in your valuable Magazine the 
following remarks on the letter of your 
correspondent 44 Cogito.* 4 

First, withtespect to antagonistic essences. 
It appears to me that the atomic theory 
begins on the second step of the ladder of 
science; the medium in which those atoms 
are to rest being the first. Now this medium 
(whatever it may be called) heing, in conse¬ 
quence of living action, drawn to and into 
the earth, with all its atoms separate, is 
cold* and thus % descending fluid. The 
atoms and their medium, in a globular state, 
(say oT twelve atoms,) by the action of life 
forced from the earth, constitute h«at, and 
thus an ascending fluid. And here we find 
theatwo antagonistic principles of nature. 

In my last letter I explained my views 
respecting visible and invisible light, i. e. f 
light and (jarkness. But I most add that, 
although' the visibility of ligm depends on 
motion, that motion is not vibratory, but 
minutelv progressive, in* the‘same manner 
as if a stick were pushed at one end, and, 
consequently, instantaneous, as electricity. 

As your correspondent 44 Z ” remarks, 
44 all material bodies* have photic halos of 
their own, radiating even invisibly and in- 
sensibly, 4 in darkness as well as in bright¬ 
ness,’ and capable of making impressions 
unon each other.’ 4 True, but let me aik 
wnat forms these halos? 'Hie returns of 
the photic-traversing-fluids, which, in strik¬ 
ing pgainst the objects, take tbeir impres¬ 
sions. The animated body has a halo pro¬ 
ceeding from itself, in consequence of its 
constant change of particles. 

Your obedient servant, 

Emily Anne Shuldham. 

Norton Fitzwarren, Jan. 10, 1843. 

* Sir,—With reference to Miss Shuldham’s 
letter, inserted in No. 1015 of your valuable 
journid, I beg leave to mention that I had 
not seen or heard anything of her 44 New 
Theory of the Universe 44 before. To judge 
from what her letter says about it, I think 
Rhat we differ widely in every respect, except 
the point, that light is a material fluid, in 
the historical account of'similar theories, 
which I intend shortly to publish, as an 
introduction to my system of matter, I shall 
have great pleasure to mention Miss Shuld- 
ham's as one of tho numl^pr. 

^Requesting you to give a place to these 
lines in your journal when convenient, I 
am Respectfully, Sir, * 

Your obedient servant, 

z. 

•London, January 34, 1843. 
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ADELAIDE GALLERY EXPERIMENTS. 


TOR SEI K-RKGI8TERING BAROMETER, AND 

HEADMAN’S IMPROVED BAROMETER. 

Sir,—Iu No. 403 of the Mechanics’ Ma¬ 
gazine (April, 1831) the floating system is 
described by me: and it is again described, in 
No. 998, for September last, <ff your valuable 
Journal, as forming the chief improvement 
in the patent improved barometer. 

The description of the floating system is 
contained in an account of the Self-register¬ 
ing Barometer given in No. 403. It is there, 
in feet, very minutely described. The cause 
of the account of the construction being so 
particular was this; th&t not being able 
myself to obtain truly cylindrical drawn 
glass tubes, I was desirous that the difficulty 
which* might be experienced in procuring 
tubes of a determinate figure, should not be 
the means of* disappointing any one *who 
might wish to construct such a barometer 
from that description. Some time previous 
to April 1831, the instrument, ^pch as it is 
described in*No. 403, was roughly made, 
and the late Mr. Day, Optician, Poultry, 
Cheapside, Jjoudofi, permitted it to J>e placed 
among his barometers. It was round, 1 
believe, to be as sensible to the changes of 
the atmosphere as any of the others were. 
It was also accurate. ‘From the construction 
of the floating system, the surface of the 
mercury in it, is absolutely stationary, and 
one of the scales being measured directly 
from this surface, is consequently presen^ to 
test the correctness of the others. 

The floating system was again mentioned 
in No. CA-J, February, 1836, in the descrip¬ 
tion of an engine that will derive power and 
motion immediately from the changes that 
occur in the weight of the atmosphere. 

It has frequently happened, 1 believe, that 
different persons have, thought of similar or 
identical means to effect the same purpose, 
each of whom was ignorant at the time of 
what had been done by Abe others. It seem§ 
very probable, too, that more attention is 
directed now towards meteorological instru¬ 
ments than they obtained twelve years ago. 
I apprehend, however, that any one who 
pleases to construct a self-registAing baro¬ 
meter, from the descriptions given in thj 
Mechanics ’ Magazine, April 1831, or Fe¬ 
bruary 1836, can do so without infringing 
on the rights of the patent mentioned at the 
beginning of this letter. 

I remain, Sir, yours truly, 

W. M. G. 

Jeffrey's cement. * 

Sir,—-1 am not aware that any account 
has appeared in your Magazine of Jeffrey’s 
marine glue, except the specification of (he 
patent, by which we learn that it is % com¬ 
bination of shell-lac with caoutchouc. Now 


I cannot comprehend how this composition 
dionld be so much more tenacious than shell- 
lac by itself, and am inclined to believe that 
had the experiments of which we read in the 
newspapers been made with siiqple shell-lac, 
the results would have been much the same. 
We all 4know that shell-lac, as a cement, ia 
very atrong. The admixture of melted caout¬ 
chouc, or caoutchouc dissolved in turpentine 
or naphtha, may be supposed to temper the 
brittleness of the lac; but the toughness 
thus acquired &rast be at the expense of the 
strength of the lac. Nay more, the heat 
required to melt the composition, which 
must be brought to the boiling point before 
it is applied to the substances to be joined 
• together, must apparently have the effect of 
dissipating the caoutchouc, which goes off 
with nftich smoke, and leaves as a residuum, 
in combinatigi^with the lac, a quantity of 
carbon or charred matter, which apparently 
.can add nothing to the tenacity of the glue, 
but rather impair its virtues. I write, how¬ 
ever; under correction, and should be happy 
to see the question discussed by some of 
your competent correspondents. I would 
only ai^l, that if the glue can be melted and 
remelted at pleasure, it is evident (hat the 
substances joined together would separate 
if exposed to a degree of heat at which lac 
is softened ; and we know that letters sealed 
w4th wax cannot be sent to India without 
risk of adhering together. Masts or spars, 
therefore, joined by the patent glue could 
not, I should imagine, stand the heat of a 
vertical sun in the East or West Indies. I 
should have had a higher opinion of the 
powers of this new glue, if it bad appeared 
that when once set, it could not be again 
softeribd. Doubtless the necessary steps 
have been taken nt Woolwich to ascertain 
the real merits of this invention, and an 
account of them would be very acceptable 
to many of your readers besides, Sir, 

Your obedient servant, 

* Thomas J&nkr. 


ADKI.AEDK GALLERY EXPERIMENTS ON THE 
PASSAGE OF CALORIFIC RAW. 

Sir,—I was pregent at the Adelaide Gal¬ 
lery on Ijjpturday evening last, and witnessed 
# two experiments performed by one of the 
lecturers at that institution, to prove the 
passage of the calorific or heating rays, 
emitted by a Drummond light, through a 
large condensing len^ 

The results of the two experiments were 
satisfactory enough; not so, however, the 
mode in which they were conducted. 

The first experiment consisted in placing 
one bulb of a Leslie’s differential thermo¬ 
meter in the foefls of the lens; the result of 
which, as observed by a gentleman who ez- 
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amined the instrument before and after the 
experiment, was quite satisfactory. But I 
observed that, in handing down thqktastru- 
ment to be inspected, the lecturer (who \ as 
evidently warmed by his subject) held the 
bulb, which had been exposed to the action 
of the rays in the focus of the leng, in hie 
hand, —the warmth from which would, to 
say the least, materially affect the ther¬ 
mometer. 

The second experiment consisted in ig¬ 
niting phosphorus in the focys of the lens f 
here, too, the experiment succeeded. But 1 
observed that the phosphorus showed no 
signs of oxidation, no smoking or fuming, 
until it bad been brought is contact with 
and rubbed against an iron lnalc, which was 
held at a short distance bfehind it. Now it 1 
is clear, that ignition ought to have oc¬ 
curred when the phosphorus was heftl free 
in the focus of the lens, isolftad from other 
objects, and exposed also to the rays reverbe¬ 
rated from the inside of the iron ladle: and • 
that contact with that ladle (provided it were 
at the ordinary temperature at the com¬ 
mencement of the experiment) ought to have 
retarded the act of ignition, in consequence 
of the gyeat conductibility of the xnetll. 

Now, air, as the remits obtained arc con¬ 
trary to the highest authorities in these mat¬ 
ters, and as 1 had no opportunity of putting 
any question to the lecturer without render¬ 
ing myself liable to the charge of unwarrant¬ 
able interference, 1 hope he will not refuse 
to satisfy my scruples as to the above-men¬ 
tioned experiments, and to inform me why 
he held the bulb qf the thermometer in his 
hand, and why he rubbed the. phosphorus 
against the iron ladle ? 

I am, Sir, yours respectfully, 0 
An Amateur. 


OAS METERS J WET V. DRY. 

Sir,—I know not whether the "dark 
ages" are about to revisit # us; that the 
period of the crusades has recommenced is 
quite certain. Several very remarkable cru¬ 
sades are now being carried on; soyie by 
companies against individuals — others by 
individuals against companies. Two of the 
most remarkable, perhaps) are the crusade 
"against wooden pavements by the city “ Peter 
the Great," and other gowned old women, < 
and the crusade against gas meters, (alias, 
■gas companies,) by the Rower of Bridewell 
—precinct. Both these efusades are alike 
remarkable for the want of sense which dis¬ 
tinguishes their advocates. Of the former 
I shall have somewhat to say hereafter; on 
the present occasion I ,l wish to say a few 
words on the gas-jneter question, because, 
having frequently advocated, in your pages 
the supply of gas by measure only, I should 


be open to censure for making such a re¬ 
commendation, if no correct measurer were 
to be had. 

That many of the gas-meters now in use 
are defective I know very well, and this, I 
apprehend, no one who knows anything of 
the matter will affect to deny. Some of 
them are of the earliest construction, put up 
when both gas-lighting and gas-meting was 
in its infancy; some have become defective 
from accidental injuries, others from having 
been repeatedly tampered withf; but to say 
that all are defective to the extent assumed 
by Mr. Flower, an£ that " the water meter 
from its principle is defective, and incapable 
of affording a just measure of quantity," is 
an assertion wholly at variance with truth, 
and a statement the falsehood of whiclf must 
be known to the party who puts it forth—if 
he rdhlly knows any thing at all of the mat¬ 
ter. # It is not to be supposed that gas- 
meters, unlike "every other work of man, 
should arrive at perfection instyitaneously ; 
nor "is it at all likely that so important a 
machitfe as tile gas-meter .would be wholly 
neglecteden the onward march*of improve¬ 
ment. Nor has it; and, as a proof how 
much ingenuity has been directed to this 
matter, 1 would refer to (he numerous patents 
taken out within the last ten years, for im¬ 
provements either real or fancied. Mr. 
Flower, in hia pamphlet, asks, "If, as tlib 
companies construct their meters, that too 
little water in them will occasion an impos¬ 
sibility of obtaining a supply of gas, why 
should they not be so gauged as to dedare 
to the^constlmer, that if he has above a cer¬ 
tain quantity of water in his meter, that he 
is registering water as well as gas ?" How 
comes it that, after “ due investigation*," 
Mr. Flower should put forward such a ques¬ 
tion ? Why did he not acquaint himself 
with what had really been done—and done 
for a considerable time—in this line of im¬ 
provement. Mr. Fkfrer tells us that gas- 
meters have a constant tendency to accumu¬ 
late water by condensation,—although, when 
it suits him, it is a loss by evaporation. To 
counteract (|iis continual inclination to make 
water, therefore, it is only necessary to pro¬ 
vide suitable means of relief from this super¬ 
abundance of fluids, and the meter will con¬ 
tinue in a healthy state. Now, such an 
arrangement is really provided ip Mr. Bat- 
ten's patent gas-meter, which, in its present 
highly improved state, I have no hesitation 
in pronouncing to be as correct and as trust¬ 
worthy a gas measurer as the ingenuity of 
malthas hitherto produced. With respect 
to perceptible condensation and evaporation, 
generally speaking, what Mr. Flower states 
ia sheer Itonggnse. The assumed periodical 
evaporation of the water, with the monthly 
visltfcttths of the inspectors " to replenish," 
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are fanciful creations of Mr. Flower’s fertile 
brain, and “airy nothings,” to which he 
has given “ a local habitation and a name.” 

After all that has been said on this sub¬ 
ject, I fancy few will deny that, in the gas- 
meter, we do not look for a (perfect mathe¬ 
matical measurer, adapted to the niceties of 
chemical manipulation'; all that is wanted 
is, a just measure between man and man, 
and meters are mm made which will measure 
the gas passed through them with quite as 
much accuracy as' ordinary balances will 
“ weigh and measure the various articles 
that we receive for our household economy!” 

Mr. Flower, after railing in good sft terms 
against the water meters, and the companies 
for using them, when as yet there was no 
othe?, proceeds to offer.a "panacea in the* 
shape of Dofries’s dry gas-meter. Now, 
although great ingenuity has been exercised' 
to perfect dry meters, and many advantages 
would seem to be afforded by their employ¬ 
ment, it cgtniiot be concealed that these 
meters are, as the water meter oijpe *was, 
in their infyncy* To what [Perfection they 
may hereafter attain no one cCn foretel; 
but, at present, no machine of this sort jus¬ 
tifies the eulogiums which Mr. Flower has 
so ubundantly lavished upon them. After 
lauding the dry meter to the skies, Mr. 
-Flower tries, by faint praise, to. damn the 
honest and excellent water meters of Messrs. 
Mylne and Son, and of MivBotten; and, in 
order to justify his antipathy to the clu&, he 
ascribes to the former a liability of aecident, 
(when out of use, mind you,which prac¬ 
tical experience has proved not to* exist; 
while the latter, although “ as accurate os 
ft is possible to be,” being uuder the “ si¬ 
nister influence,” of the companies, is of no 
avail 1 * 

Mr. Flower elsewhere asserts, that “ the 
gas companies take care that no meter can 
be used, and therefore made, that will give 
a maximum of incasulc.” Now, if thdta 
was a shadow of truth in this statement 
of Mr. Flower’s, (which there is not)—if 
this all-powerful and insurmountable sinis¬ 
ter, influence is at work—of what avail if 
Mr. Flower’s suggested remedy ? What. 
does it signify to mg, whether I emplby 
a wet or a dry meter, if the “ sinister in¬ 
fluence" that? controls these matters will 
“ permit ” - none to be used that gives a* 
maximum of measure ? The superficial critics 
of the newspaper press seem to have been sadly 
gulled by the p^usible style of Mr. Flower’s 
lachrymose pamphlet; no practical nigh, 
however, could for a moment be misled by 
the highly-coloured statements, the* gross 

exaggerations, or the wilful misrepresenta¬ 
tions which' he has crowded* into sixteen 
pages. Mr. Flower speaks of “ buabeJrs.” 

1 beg leave to tell him, that his pamphlet is 


one of the greatest “ bugbears,” and most 
mischievous “ bugbears,” that ever issued 
from tlte press. * 

As an instance of the unblushing effrontery 
and ut*ter disregard of truth with which Mr. 
Flower puts forth at randonf any remark 
that su\$s his purpose, I would refer to page 
80 of yftur last Number, where Mr. Flower 
says—“ Every body will allow, now, that 
not half the number of fires happen since 
9 the introduction of gas.” .(Not that any 
one but Mr.*Flowcr would ever have con¬ 
nected the tw8 things together.) This fear¬ 
lessly put forth in the face of the positive 
and well-known increase of fires! Hand Mr. 
Flower the bait! 

Mr. Flower’s pamphlet has certainly made 
some Mir in the world, but it is a production 
in no jsvay creditable either to his head or his 
heart; and I cannot take leave of him 
better than*ift his own words — “ It is 
too bad, that a confiding public should be 
’ tricked and duped by parties, upon whose 
hoqpur it plabes as full reliance, as they do 
upon its gullibility.” 

• I am, Sir, yours respectfully, 

Wm. JIaddeley. 

20, Alfred-street, Islington, e * 

February C, IMS. 

THU ADELAIDE GALLERY LECTURES ON 

• “ THE FALLACIES OF GAS-METERS.”- 

FINALE 1 

On Saturday evening last Mr. Jones gave 
a concluding lecture, in which he professed 
to give “ the results” of the various experi¬ 
ments which had been made at this institu¬ 
tion to test*the accuracy of the water meter 
as an instrument for measuring the supplies 
of g&. With these “.results ” our readers 
are already acquainted ; 'and it is only neces¬ 
sary, therefore, to notice here that the lec¬ 
turer omitted in his recapitulation (through 
mere forgetfulness, of course!) the remark¬ 
able “results” of the comparative trial 
which was made, on the preceding lecture 
day, between Botten’s Improved Water 
Meter and Defries’s Dry Meter. To the 
objections made by Mr. Wright and Mr. 
Sharp, to the mode of experimenting by 
whidn the alleged “ fallacies” had been estab¬ 
lished, the lectm%r made no answer (from 
forgetfiftness also, it is to J>e presumed). 
Some persons, had said or insinnated that 
the whole purpose of these lecture* had been 
to cry down the water meters, in order to 
. puff off Mr. Dcfnes’s dry meter; but to show 
the utter groundlessness of this imputation, 
he-concluded with a Varna eulogium on De¬ 
fries’s “ best l” Ip xrngi so- “ simple,” so 
“ beautiful,” so wondronsly exact, that once 
set agoing correctly, it would continue going 
correctly as-long as the materials of which it 
is made would last! 11 
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MESSRS. PECKSTON AND LE CAPF.LAIN’s DRY METER. 


The engravings on the preceding page 
represent the Dry Meter of Messrs. 
Peckston and Lfe Capelain, referred to 
by Mr. Wright, in his Lectures at the 
Westminster Scientific and Literary In¬ 
stitution,«(see p. 135,) and spoken of with* 
great approbation. We extract the fol¬ 
lowing description fjom the specification 
of the inventors. • 

• 

“ Fig. 1 is a transverse vertical section of 
buf rotary dry gas-meter. A'Tepresents tlfe 
outer case «f the meter, which may be con¬ 
structed of cast-iron, tin, copper, hr sink, 
as most convenient. Tbjl being % vertical 
section of the meter when the end is sup¬ 
posed to be removed, shows the inlet pipe B; 
the valve C, the hollow clipping-iyece 1, the 
pipes D, JS, F^and G, leading from the valve 
to their respective chambers 4)*, E*, and 
G*, the compressors d, e, and g, and the 
diaphragm, (or flexible' membrane,) <f*, e* t 
/*, and g*, attached to the*compressors and 
chambers.'- The compressors d and f are 
connected together by~the strong wires or 
bars a a and a* a*, and the compressors e , 
and g by the wireR or bari b b and b* b *. 
The lengths of these wires or bars, respect¬ 
ively, are so adjusted, that when the cham¬ 
ber D*, and the diaphragm d* t thereunto 
attached, are quite fall of gas, and the op¬ 
posite chamber F*, and the dtqphrugm /*, 
thereunto attached, are quite empty, the said 
wires or bars extend from the compressor d 
to the compressor f. In like manner, the* 
compressors e and g are connected together 
by the strong wires or bars b b and li* It* i 
the length of those bars or wires, respect¬ 
ively, is so adjusted, that when the chafbber 
G*, and the diaphragm:-, p*, thereunto at¬ 
tached, are quite fall of gas, and the oppo¬ 
site chainber E*, and the, flexible material 
e*, thereunto attached, are quite empty, the 
paid wires or bars, respectively, intend from 
the compressor e t & the compressor g. • The 
chambers D*^ E*, If*, and G*, are con- 
structed ofr t»n, and*of the shape shown in 
this figure, and longitudinally in fig. 8. 
The compressors are also made of tin, and 
of the shape shown at d, e,/ t End f. The 
gas enters into this ""meter by the inlet pipe 
marked B, the mode constructtite dad 
fixing which Inlet $pe will ■> be Sftlnrards 
fullf explained. « The gas, on entering is re¬ 
ceived by slits into the 'different partitions 
• of the valve C, (in this figuf»'a>1fr in num¬ 
ber, to correspond with the four-chambers,) 
and oyer each partition in the 4dd Valve is 
voldered a pipe, so bent, that when the in¬ 
ternal part of the meter occupies the position 


shown in the drawing, the*pipe D shall be 
connected with the chamber (£>*), which is 
directly opposite to the valve C, on the right. 
In this figured it is evident that the pipe 
marked D is the one open to that division of 
the valve C which communicates with the 
inlet pipe B, by the slit already noticed; 
consequently the gas is filling the chamber 
D*, and causing the flexible membrane d* 
to distend, which it .will continue to do till 
that ebamher and diaphragm become filled 
with gas. As the compressor d is secured 
to the diaphragm d* by two or more rivets, 
it !| evident that, as the chamber D* and the 
diaphragm d* become filled with gas, the 
compress^ % is brought nearer to the centre 
of the meter, whilst tae compressor/*, which 
is secured to the diaphragm/*/* by two or 
ipore rivets, (as will be hereafter described,) 
being connected with the compressor d by the 
two wires or bars a a and 8$ a*, causes the gas 
to be expelled from the chamber F*, and its 
diaphragm /*/** through the jupe F, into 
the lowermost division of the centre revolv¬ 
ing valve C, whence it escapes by the slit 
shown (about one eighth of an inchin width, 
and three quarters of an inch in length,) into 
the outer case of the meter from whence it is 
conveyed to the burners, or where it may 
have tobe used, by the pipe II. If we sup¬ 
pose the centre of the valve to be a fulcrum, 
(4 is the centre round which the different 
chambers and compressors revolve,) by mere 
inspection of the figure it will be seen that 
the compressor d is much nearer to the cen¬ 
tre than the oompressor/i(inthe figure) Sup¬ 
posing the 'compressor/* to be distant from 
the centre six inches, then the compressor d 
is distant fjrom the same centre only four 
inches; the weight, therefore, of the compres¬ 
sor at/* wqptd (supposing therawas not any 
friction,) raise a compressor at d of nearly 
one-third mdre weight, and the consequence 
wqpld be a quarter revolution of the cham¬ 
bers ; such mofjon would be accelerated by 
the levity of the gas contained^ the cham¬ 
ber D*, afid ilas diaphragm d*. This quar¬ 
ter (evolution will bring the chamber £* 
into the pqgition which 0* occupies in the 
figure, and P* will occapy the place there oc¬ 
cupied by GJ, and soon. Such being the case, 
it will he evident tbft the gas entering into 
the- 1 valve, 1 which valve revolves with the 
chambers, will enter into that \>art of it by 
the inlet pipe B which is open to the pipe E, 
bv which pipe tbe chamber B*, and dia¬ 
phragm e* 0 *, ige filled with gas, and 
their filling .will cause the gas to be expelled 
from the chamber* G*, and diaphragm g*, 
(by means of the wires or bars b b, and 
&***,) through the G, und*the slit in 
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die valve C, open from die same division oi 
the valve to the outer case to be conveyed 
from thence toPthe burners, by means of the 
oudet pipe H. So soon as the chamber E*, 
and its diaphragm e* e*, ai$ quite rail of 
gas, the chamber G* and its diaphragm g* 
will be quite empty, when, from the reasons 
already assigned, the chambers will again 
make one fourth of a revolution, and so on 
continuously, whilst the gas paSses through 
die meter, as must evidently appear from 
what has been already stated, and from an 
inspection of the figure. If, therefore, the 
chambers be of a specific capacity, and the 
diaphragms (or flexible membranes) are 
formed so as to require a'definite quantity 
of gas to distend them fully, an accurate 
measurement of die quantity of fas passing 
through the meter, during one revolution, will 
be ensured. We will suppose, for instance, 
that each chamber, with the diaphragm there¬ 
unto attached, when quite filled with gas, 
contains one-sixteenth of a cubic foot it fol¬ 
lows, that the moveable part of the meter in 
making oog entire revolutionmusthavc allow¬ 
ed four sixteenths, oraquarter of acubicfoot of 
gas to have passed through it. Consequently, 
if a pinion of ten teeth were fixed upon the 
axis a a (sec fig. 2), upon winch the cham¬ 
bers revolve, and worked into a wheel of 
forty teeth, that wheel would make only one 
revolution, whilst the internal part of the 
meter revolved four times; therefore one 
revolution of the wheel of forty teeth would 
indicate one foot. If we then suppose the 
pinion of ten teeth (shown in fig. 2) to be 
fixed upou the axis of the wheel of fofty 
teeth, and that the last-mentioned pinion 
drives two wheels, one of 100, and the other 
of 101 teeth, (revolving upon a fixed axis,) 
it follows that, in one revolution of the 
wheel of 100 teeth, 10 feet will ba. registered 
upon the dial. The axis of the^heel of 100 
teeth passes through the axis of the whedl 
of 101 teeth, and thereon is fixed the pointer, 
which of course revolves with the 100 teeth 
wheel. Now as the other wheel has 101 
teeth, (it refolvpa freely upon the axis of the 
wheel of 100 teeth,) it being driven by the 
same pinion, it is evident that, when the 
wheel of 100 teeth has made one-revolution, 
the wheel of 101 teeth will foil one tooth 
hack, or one division on the dial plfcte; 
consequently, the pointer, and 'the wheel of 

100 teeth that carries it, anake 100 revolu¬ 
tions whilst*the wheel of 101 teeth is making 
one revolution; therefore k ope revolution of 
the 101 tooth-wheel ^iU register 1000, as 
figured upon the dial plate. If we suppose 
an opening to be cut* through Jthe wheel of 

101 teeth, end at the hack of that wheel a 
small ratchet-wheel of ten teeth to he fixed, 
turning upon an eg is attached to the wheel 


capelain’s dry mbter. 

of 100 teeth^a striking-pin at the back of 
the wheel of 101 teeth will move the said 
ratchet-wheel onf tooth, in one entire revolu¬ 
tion of the wheel of 101 teeth, and thus 
indicate 1000, 2000, 3000, &c., to 10,000. 

“ It has already been mentioned that the 
chambers and diaphragms should all be 
made of precisely the same capacity for one 
1 size of meter; that is to say, of dbe specific 
size for a three-ligbt meter, of another spe¬ 
cific size for a five-ligjht meter, another spe¬ 
cific sizesfor a ten-light meter, and so on, 
increasing^! size as the size of the meter in¬ 
creases. In order that there may be no 
Variation in rise (for anx one specific size of 
meter,) the best way wiUbe to prepare blocks 
of wood, shaped exactly to the form of the 
chambere used iq tbe meter for which the 
diaphragm (or flexible membrane) is re¬ 
quired upou which the leathers qre to be 
Btretclftd and secured down by packthread, 
or otberWlse, in a groove mafip in the block 
for the purfipse, in order that the leathers 
may be brought to, and retain the exact 
form that is required. It will be necessary 
in most cases tp soften {he leather with a 
little olive oil, prior to its being stretched 
upon the blocks, and whilst upon them, it 
should be dressed with olive oU and a small 
portion of tallow to prevent the action of 
the ga» thereon, and also to render it per¬ 
fectly gas-tight. When the flexible mem¬ 
branes (or diaphragms), which may be made 
of fine calf skin, of lamb’s seconds leather, 
or of roan, art formed into shape and pre¬ 
pared as ab'ove described, the compressors 
are secured to them by rivets ; in most cases 
-two rivets will be sufficient for one compres¬ 
sor. These rivets should be made with 
brood and flat heads, and under each head 
should be placed a leather collar of some¬ 
what larger sue than tlfc head of the rivet. 
The rivets then passing through the dia¬ 
phragm (or flexible membrane) are secured 
to the compressor by riveting in the usual 
way. The leather collars put under the 
heads of the rivets, are for preventing the 
diaphragm from being cut or' injured by the 
operation pf riveting. When the com¬ 
pressors have been Attached to the dia¬ 
phragms in the way as above described, each 
diaphragm has to be attacked tp its respec¬ 
tive djpmber, so that the junction between 
thechamber and diaphragm shall bp. per- 
f|l»cij£jgp-fig!ht. Thu is effeefed by turning 
ovet^ffle edge of the dumber, so as to form 
a groovtsof about Aihs of an inch in depth, 
into which groove, the edge of the diaphragm 
fo to be carefajty inserted; the tin is then to* 
be flattened down with. a small rajteden 
mallet*(Muring the diaphragm in first 
instance, at four or more equidistant poiMl,) 

and when the tin is uniformly flsjtilpped 

« 1 
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down, so as to close up the gftove entirely, 
the juuction between the diaphragm and the 
chamber will be perfectly*gas-tight. The 
rods, or wires, a a, a* a *; b b, b*. <*, are 
secured to their respective compressors, by 
means of soldering. 

Fig. 2 is a vertical and longitudinal section 
of the rotary dry gas-meter, in which the 
parts corresponding with those already de¬ 
scribed in fig. 1, are marked with the same 
letters of reference; consequently, so far, 
further explanation is not required: In this 
figure, however, is shown the axis'a a, made 
of strong brass, or iron wire, the brass bosscp 
through which the axis passes, a small stuf¬ 
fing-box afP r, the axis carrying a wheel, 
or pinion, to drive the counting or register¬ 
ing index, and the outlet pipe U, with its 
union. The train of wheel work, shown in 
this figuifi, forming the coifhting gpchine 
and its operation, were fully descried when 
explaining fig.*l. 


THE SOUTH SHIKLps JUSPORg* OK ACCIDENTS 

IN COAL MINES.—CONCLUDING NOTICE. 

In addition to Ventilation of the pits by 
the plan proposed by Mr. Gurney, the 
Committee strongly recommend tlie c adop¬ 
tion of the Staffordshire system of draining 
off the deleterious gas by “ topheads,” ori¬ 
ginally devised by the ingenious, aifd as yet, 
but poorly requited, Mr. Ryan*, and more 
tliui once very fully explained in our pages. 
(See Meek. Mag. vols. 24 and 25.) 

“ The plan of exhausting the gas by drifts 
drivmi along the face of dykes which are 
found to draw backhand accumulate the gas 
in great abundance, and perhaps aid in 
creating it, and which has flowed up through 
the natural divisions of the coal , backs 
shires or cleavages , is deserving of extensive 
application. The support whfch the natural 
position and dip of coal seams, their struc¬ 
ture and their interruptions, and by faults, 
or dykes, give to the suggestion of draining 
by gas drifts scientifically applied, borne out 
by extensive practical demonstration of its 
great utility in Warwickshire and Stafford- 
dnre, and partially in some instances in 
the Northumberland and Durham di stric t s 
leaves no doubt of the important advantages 
derivable from it, and which are the more 
valuable, as no interruption of the slightest 
kind to the present mode of operating in 
injnes, and but small increased expense will 
arise from its introduction.”—p. J 5 . * 

In proof of the tendency of the gas to 
force its way upwards to the dykes through 


the clenvljges in the coal, the Committee cite 
a remarkable instance furnished by Mr. T. J. 
Taylog, of Earsdon, where the pressure of 
an accumulated body of gas amounted to 
4£th atmospheres or the full power of steam 
employed in a high-pressure steam-engine. 

“ This occurred at a water blast*in Percy 
Main Colliery, in 1840, and Mr. Taylor cal¬ 
culated it discharged 12,686,000 cubic feet. 
. of gas in sixty-eight hours.”—p. 51. 

The 1 ‘ partial use in the Northumberland 
and Durham districts” alluded to by the 
Committee, in a preceding extract is else¬ 
where stated to consist merely in pushing on 
leading drifts before the working part of a 
mine to test its condition, which drifts serve 
“.to a certain extent to sap and drain the gas 
in their immediate locality.” But the Com¬ 
mittee are of opinion, that were the same 
money which these imperfect drifts cost, ** ju¬ 
diciously applied to form a drift along the 
face of a fault intersecting backs, and open¬ 
ing into it lines of blowers, it would drain to 
* an incalculable extent the whole underlaving 
coal.” 

All-sufticient as Ventilation is considered 
by the Committee* to be, they do not recom¬ 
mend that it should be relied on to the ex¬ 
clusion of all other remedial means. Al¬ 
though the “ Davy” has been shown to be 
worse than useless, there are other scien¬ 
tific instruments, which, “ if commonly em¬ 
ployed and correctly observed,” 'would, in 
the judgment of the Committee, “ give such 
clear and unerring intimation *of coming 
danger from discharges of gas, that nothing 
but J he most criminal neglect could • bring 
on such fearful # catastrophes. Foremost 
anfong these instruments, they rqnk the 
barorqpter and sympiesomeler. t 

“ The slightest change in the pressure of 
the atmosphere is immediately indicated by 
the gas tubes of the coal: every pore, crevice, 
and blower, is a natural sympiesometer that is 
immediately affected by it. When the pres¬ 
sure is decreased, say 1 inch by the barome¬ 
ter, or nearly | lb. pressure taken from every 
square inch, it enables'the gas which is sur¬ 
charged inr every spacg of the coal to pour 
out m great quantities. Bat should the at¬ 
mosphere fall to a' very low range, and re¬ 
move the weight of upwards of 1 lb. from 
each square inch, then the elastic gas which 
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bas been generating under that pressure 
rushes into the mine, sometimes in such 
force and quantities as to foul everj passag 
up to the very shafts in a few hours. When 
the atmospber% returns to its former condi¬ 
tion, the gas is once more pressed bade and 
is condensed in its recesses; and if the (mange 
occur rapidly, a perceptible/ush and sound 
of the air into them on its return may be 
observed. The barometer i» an infallible 
indication of the gaseous state of the mine : 
yet with one honourable exccpaon, that of 
Wallsend, no mine that the Committee have 
visited had for the use of its officers such an 
instrument."—p. 53. 

* * * « * * * 

“ The sympiesoraeter, from its delicacy 
and susceptibility to changes in the atmo¬ 
spheric pressure— preceding the laron&ter 
commonly from four to five Aogrg in its in¬ 
dications—and having an elastic fluid similar 
to that of the mine for its source of action, 
seems peculiarly fitted for the purpose of an 
indicator of danger in the mine. It is, be¬ 
sides, less easily injured, and may, if re¬ 
quired, be removed from place to place with¬ 
out chance of derangement: and the mer¬ 
curial barolheter, less sensitive than the gas, 
only demonstrates the escape of the carbu- 
retted hydrogen a short time previous to, or 
at the moment when the mine has fouled and 
the danger arrived, perhaps, in some in¬ 
stances too late to adopt the necessary pre¬ 
cautions."—p. 55. 

The thermomeler furnishes indications 
scarcely inferior in value to those of the 
barometer aud syiupiesometer. 

41 The effects of the fall of the atmosphey, 
as described, are much increased by an in¬ 
crease of the temperature, and certain direc¬ 
tions of the winds : and what is extraordi¬ 
nary, in the northern hemisphere these fa¬ 
vourable meteorological circumstances for 
the escape of gas are frequent coincidences. 
When the narometer indicates *n fall, the 
thermometer indicates a rise, and the wind 
blqws. from the £., S.E., or S., an ordinary 
fiery mine will be certain to pass rapidly into 
a state of groat* danger. It Has, indeed, bepn 
commonly observed by the nyners that their 
jgts are always most dangerous in S.E+ and 
8 . ipindsj but the winds are og}y natural 
indicators of the state of the barometer and 
thermometer, although not always; the in¬ 
struments most frequently preindicate the 
winds, for it is then the thermometer anti¬ 
cipates them and rises by the increasing 
temperature and the barometer falls by the 
decreasing pressure."—p. 53. 

An anemometer , tq measure tkfe rate of 
the currents of air in the pits,*is also con¬ 


sidered essential. The only instrument (if 
instrument it can be called) at present used 
for the purpose, is a thin hoop or piece of 
wood suspended by a string, by the degree 
of deviation of winch from the perpendicular 
the miners judge of the rate of the current 
in the air passages. The anemometers of 
Professor Whcwell and Mr. Osier are both 
•objected to by the Committee, as* 44 too de¬ 
licate and performing (quoad hoc) unnecessary 
operation^;" but they*describe one invented 

• by a practical miner, which seems to be all 
that can be desired. 

44 An anemometer, constructed by ftr. 
Thomas .Elliott, in 1835, when dh overman 
at Pensner Colliery, met so strongly with 
the approval of tbescoal owners, that in that 
year, at their meeting in Newcastle, they 
presented him tath 10 guineas ftflr his in¬ 
vention, tyt did not adopt it in one qf their 
mines. The Committee are now in posses¬ 
sion of the Briginal, which has never been 
copied, although its utility is undoubted. 
They have tried it in the mines with satis¬ 
factory results, mid can recommend it as a 
sure instrument, well adapted for its useful 
object. The inventor thus describes it:— 

• 4 The works are enclosed within a case 12 
inches high, 12 inches broad, and inches 
thick, frith an oval top, and a ring to carry 
it by, from one part of the pit to another; on 
the dial of this instrument, which is moved 
by the aif acting on four wands, similar to a 
wind-mill, two concentric circles are de¬ 
scribed. The inner circle is divided into 48, 
and the outer into CO equal parts. It has 
two indices or pointers, whose axes of mo¬ 
tion are the centres of their circles, exactly 
like the hands of a clock: the one, A, points 
to the outer circle, aud the other, B, points 
to tile inner cirele. Till angular velocity of 
A to that of B is as 2,880 to 1. Hence, for 
every complete revolution of B, A makes 
2,880 revolutions, and for every 60 revolu¬ 
tions of A, Bypasses over one of the equal 
parts into which the inner circle is divided. 

I hafe constructed a table (from some hun¬ 
dreds o( experiments), by means of which, 
and the instrument, the velocity of air in a 
fliine may be found with the greatest ease 
and despatch, and also the progress the 
slow or registering pointer will make in any 
given time, and at any rate at^wbich the air 
may jyavel.’—A table is then^given. An 
advantage this instrument possesses is, re- 
gisterinjpthe rate fn the absence qf the vi&cer . 
for one or two days, as well as indicating the 
velocity of tRfenhen present current."—p. 56.* 

AndJhej instrument which the Committee 
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point out as of valuable application to mines, 
is the eudiometer for ascertaining the purity 
of the air. 

“ It would not ouly enable (he officer to 
discover in any part of the workings, at any 
time, the quantity of oxygen, but uso the 
percentage of carburetted hydrogen or other 
gases, without which their proportion and 
state of dilution by atmospheric air from 
ventilation,* and the consequent safety of the 
mine, is mere guess work, except from the 
uncertain hint at the flfme of a light." 

We not only agree with the Cdinmittee 
in thinking that no colliery can beftconsider- 
edat “ well regulated" which is unprovided, 
with these iprious instrumental safeguards; 
but we would have every coal ownef com¬ 
pelled by law to provide ih&m, and inspec¬ 
tors app^jnted to see that % proper use is 
made of them. How much in this Vay is 
to be expected from the spontaneous be¬ 
nevolence of the coal owneft, may be 
judged of by the fact, that the Committee 
can cite but one .instance jyhere such in¬ 
struments are in use. It cannot be said 
» here, as in the case of the shaft-sinking, that 
the expense is any objection; no, the real 
and only obstacle to be got over in this 
case is a most callous and culpable indif¬ 
ference. 

The employment of boys of very tender 
age, to take charge of the trafl-doors, the 
Committee consider to have been a fertile 
source of accidents. One case is mentioned, 
in which 34 persons were 11 killed at a blow,” 
through a boy of eight years of age “ leaving 
open a trap-door thlt had been entrusted to 
his charge, by which the ventilation was in¬ 
terrupted, and the gas accumulated and ex¬ 
ploded and another, in whjph, from a si¬ 
milar piece of neglect in a boy nine years 
old, thirty-two persons were killed. *The 
Committee ipeommend that carcfuly s tea dy, 
and experienced old men, unfitted for ac» 
tive labour, should be invariably employed 
in the charge of all important doors; and 
* that boys should not be employed in mines, 
at work of'hny sort, under twelve yfara of 
age-*which is two more than the Ainimum 
period introduced by Lord Addgy’s Act of 
the last session of Parliaments*^ 

The want of 44 Registered Plan* and See - 


tions " is another defect in British mining, 
which is stated to have led to more (ban one Altai 
accident. * Twice in the Tyne district have the 
workings of old mines been penetrated, and 
upwards of 80 lives sacrificed by inundation. 
Every mining country of Europe possesses 
a means of ascertaining the condition, ex¬ 
tent, and progress of its mines and mineral 
1 resources, except Great Britain, the most 
important of them all. The Committee's 
remedy is, that the chief officer of each mine, 
'in every district of Great Britain, should be 
bound to transmit to the Custos, or some si¬ 
milar officer, of each county, correct plans 
and sections of the mine under his charge, 
with periodrcrl accounts of the progress of 
the workings; and that these documents 
should be open, at all reasonable times, for 
inspection or copying, by the proprietors or 
other interested parties. We do not find, 
as we expected, under this head, any notice 
of tlfe excellent system of underground map¬ 
ping introduced by Mr. Sopwith, and are at 
a loss to account for the omission. 

, Ignorance of scientific matters among the 
officers of mines, (generally,) is dwelt upon 
with much earnestness, as a great obstacle 
to the adoption of necessary reforms, and to 
the full development of our mineral re- 

% In their daily application of the great 
modern-discovered power with the most gi¬ 
gantic engines of Britain, they arc ignorant 
of steam, mechanics, and mathematics : op¬ 
posed, and sometimes defeated by the pres¬ 
sure and force of water, they know nothing 
of hydrostatics or hydraulics: tjieir profes¬ 
sion consisting of the extraction of minerals, 
they arc unacquainted with mineralogy, me¬ 
tallurgy, or geology : existing by the correct 
• operation of currents of air, they scarce have 
Wrd of pneunfatics: and, standing con¬ 
tinually within {he range of a vast laboratory 
of nature, whose operations are daily pro. > 
during death, they still continue ignorant of 
chemistry.”—p. 62. 

The French School of Mines is cited, as 
furnishing a strikjpg example of the benefit 
which such an institution is calculated to 
confer on mining interests. Even Egypt, 
scarcely yet awake from her long sleep of 
desolation^' lias already her Polytechnic 
School, with its miheralogical and mining 
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departments; 41 while Christian England, at 
the head of the civilization of the world, her " 
material interests bound up in he* scientifi • 
knowledge, cannot boast of a single institu¬ 
tion competent for such objects." The 
praiseworthy attempt lately made to 9 found 
a Mining School in Cornwall, by Sir Charles 
Lemon, to which he nobly offered to contri¬ 
bute Hie munificent sain of 10,5001., besides < 
a site for* a building; and its failure, through 
the opposition of a majority of the mining 
adventurers, are mentioned in terms of deep # 
regret. The University of Dttrham is re¬ 
ferred to, as an institution already existing 
in the very centre of the great coal mining 
district, “ with (educational) machinery in 
operation, which, by being somewhat ex¬ 
tended, would folly accomplish, if legally 
sustained," nearly all that is wanted. To 
this modern institution belongs the honour 
of having been the first academical body in 
the kingdom to establish a class of civil en¬ 
gineering and mining—an example since 
promptly followed by the London Univer¬ 
sity College and King's College. From the 
following interesting and highly satisfactory* 
account of the course of study pursued at 
this University, by the students in civil en¬ 
gineering and mining, furnished to the Com¬ 
mittee by Professor Chevallier, the reader 
will see that there is not much to be douc, 
to render it as good a school of mining—rfbr 
the northern parts of England, at least—as 
can bo desired. 

“ By the regulations of the University, 
Title vii., persons who are ribt members cf 
the UniverSity are admissible , with the ap¬ 
probation of the Warden, to attend any 
course of public lectures. In addition to 
the theoretical instruction, the student# are 
constantly engaged in the practical drawing 
of pifins and machinery, and in levelling 8nd 
surveying, under the super&tendence of a 
competent instructor. They avail 'them¬ 
selves of the facilities qffiitrded by their 
neighbourhood, to obtain an insight into the 
mode of working coal-pits , and to conduct 
underground surveying. The y visit, also, 
under proper inspection, fne principal public 
works, manufactures of machinery, iron¬ 
works, &c., in the vicinity, and are required, 
on such oMasions, to deliver written reports. 
Proficiency in-tboses branches of practical 
work is encouraged by prizes devoted to 


that particular purpose. It will thus be 
seen, that the course of study already estab¬ 
lished, for students in civil engineering and 
mining, requires but little modification and 
extension, in order to meet the views of the 
Committee for (be investigation of accidents 
in mines. The principal addition required 
appears to be, a professorship of practical 
engineering and mining, with an endowment 
sufficient to ensure the services qf a person 
i tf experience and high scientific character.” 
—p. 65. 

Were practical mining professorships, 
such as*this, established—one at Durham, 
for the northern parts of the kingdom, and 
another in some 14 convenient locality,*^ for 
the mineral districts of Corrtwalj and Wales 
—the Committee think that, with the help 
of such instruction as has been always to be 
had at the older universities and colleges, 
we might then contrive to get on very wall. 
Here, however, we come qpon plans and 
proposition# which are surprisingly at vari¬ 
ance with the sound practical sense which 
distinguishes the rest of the Committee's 
Report, and against which we must enter 
our humble but most earnest protest. They 
propose that a law shall be passed making 
it illegpl to employ any person as a viewer, 
or under-viewer, who has not studied under 
one of these practical mining professors, and 
had a collegiate education besides!!! 

44 For {A'actising the profession of an 
engineer of mines, the Committee deem it 
necessary that a sufficient course of mathe- 
rgatics and practical surveying, mechanics, 
hydrostatics and hydraulics, pneumatics, 
chemistry, mineralogy, metallurgy, and 
geology, should be recriyed at any or thb 
Universities, from which should be ob¬ 
tained certificates theneof, before the admit¬ 
tance of the aspirant for the completion of 
bis professional education, by a course of 
practical engineering and mining at the 
TTnjpersity of Durham [or at the contem¬ 
plated institution for Cornwall and Wales ?], 
whose dfcrtificate should be imperative, before 
permission to assume this responsible situa¬ 
tion be accorded."—p. 65. 

We. are by no means sure that so complete 
a course of scientific instruction as is here 
chalked out is at all necessary to qualify a 
person |o be a good viewer or under-viewer 
of mines, and should not be without a strong 
apprehensflKfvf its producing a class of 
men Ather above than equal to their intended 
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stations in life ; but of this we are quite 
certain, that, be the amount of knowledge 
required of aspirants to these ogices what it 
may, it ought to be enough that they actu¬ 
ally possess it, no mutter hoyt or where ac¬ 
quired. Tp certificates of qualification we 
have no objection; but they should be cer¬ 
tificates of some commission appointed for 
this Apedal purpose, and granted to all 
comer*. 

A 14 Government Inspection of Mines” 
is next recommended, but of a modifud cha¬ 
racter, similar to that established in*, the case 
of railways. 

“ For the* effecting of a proper govern¬ 
ment supervision, all that would seem neces¬ 
sary are two or three qualified practical 
inspectors, to pay frequent visits to the differ¬ 
ent mining districts, and descending the 
mines to examine them 'Und make sucif sug¬ 
gestions as they may deem important or 
essential; and the directors of the colliery 
failing or refusing their adoption, then the 
whole matter to be referred to the govern- 
, ment, or other competent authority or court, 
who, on hearing the merits of the question, 
should have power to order, under a penalty, 
*~theh* complete or modified execution. Such 
inspecting officers would aid greatly in bring¬ 
ing the whole mining system, with the co¬ 
operation of the better education of the 
young mining officers, into tlw best condi¬ 
tion that the peculiarities of the .various 
districts are capable of receiving; and ro the 
country and humanity would be largely 
benefited by the results.”—p. C9. 

The Committee conclude with a chapter 
on “ Medical Treatment after lid-plosion.” 
We did not expect to find so much occasion 
for enquiry on this liftid, as this part of the 
Report discloses. The false views and er¬ 
roneous practices which prevail among the 
medical practitioners of the miujpg districts, 
are but little in accordance with the highly 
improved state of the medical art in oilier 
►quarters. Thg Committee give at lrtlgth si 
\ery able communication, by Professor 
Christison, on the nature of the deleterious 
gases of mines, and the French official roles 
for the treatment of sufferers from explosion 
—which last we could not, perhaps? do 
better titan adopt in onr mining disiri&ts. 


PROGRESS OF FOREIGN SCIENCE. 

Steam Boiler Explosions, 

An elaborate article on this subject 
has recently appeared in a new Flemish 
journal, puolisned by M. Jobard, direc¬ 
tor of f the Industrial Museum at Brus¬ 
sels, from whoap pen also is the article 
in question; which has had its origin in 
the occurrence of a frightful accideutiirom 
''explosion of«4he boiler of a high-pressure 
engine at a distillery at Vieux Waleffe, 
in Belgium, which levelled a large por¬ 
tion of the buildings, and cut through 
others, leavkig a track of desolation such 
as would have resulted from the firing of 
a mine beneath the premises. 

Fealiaps there are few branches of 
steam - engineering, upon which more has 
been said than upon this—much to the 
purpose, and by men well qualified to 
judge—but much also by persons, more 
or less devoid of that extended acquain¬ 
tance with physics and mechanics, and. 
that exact and patient habit of in- 
ductifin and deduction, which atp requi¬ 
site to unravel the truth out of the tan¬ 
gled and distracting details of each 
catastrophe as it occurs;’ and, who, 
yithout opportunity of personal scrutiny, 
should possess these qualifications in a 
still higher degree, to enable them to ap- 

f iroach more exact and generalized know- 
edge of steam boiler explosions than 
we possess,, by discussion of the obser¬ 
vations and frequently vague and con¬ 
tradictory accounts of others. Accord¬ 
ingly, Arago, Perkins, Marestier, Se- 
guier, Parkes, Combes, Scbafhautel, 
and a host of minor names, have come 
before the public on this subject; and yet 
it must be confessed that, at the present 
hour, the ojynions of cngincerc greatly 
differ, and arc wholly undecided as to 
several of the supposed causes of cxplo- 
sionsp as well as upon what is the pre¬ 
vailing cause, and what may bg the best 
remedies. . 

That, speaking very generally, want of 
skill in original constructiotkupon known 
and acknowledged principles, and want or 
sound workmanship, and materials, arc 
the principal causes of boiler explosions, 
there can be no dpubt. When we just 
consider the fact, -that with our own 
British steam-power on land and sea, 
perhaps four or five-fold that of all the 
world besides, we have not as many 
explosions in .the year by -a great dfs- 
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proportion as they have in America, or 
even in France and Belgium, where the 
legislatures have stepped in and pre¬ 
scribed various modes, according to wni h 
boilers shall be constructed and worked, 
and overlooked them by domiciliary visits 
of appointed special officers—it caif scarce¬ 
ly be doubted that the gjeat difference in 
our favour must arise from our better ma¬ 
terials and better constructed engines and 
boiler^, and from the greater familiarity oft 
even our lowest stokers withTthe machines 
they work, than is found abroad; and 
also, from our general preference of the 
condensing to the high-prqpsure engine*, 
at least, for navigation. 

Yet, where are more gigantic high- 
pressure boilers to be found thai^ those 
of tho Cornish Expansive Pumping 
Engines, working generally 8t from three 
to four atmospheres above the barometer 
pressure ? But here the principle of slow' 
firing, which precludes Budden and dan¬ 
gerous surcharges of steam, is their safety. 
Let a Cornish boiler be worked with nr 
logs, as in America, and the ^results 
would £oon be sadly different. 

The whole of the causes of explosion, 
which have been from time to time stated, 
may be classed themselves under two ge¬ 
neral heads: 1st, they have either arisen 
from the excessive pressure of surcharged 
steam; or, 2nd, they have taken place 
through some supposed decomposition 
going on within the boiler, generating an 
explosive mixture of gases,* which on 
ignition has produced the accident. 
Again, ahe former class has been divided 
into those arising from the gradual accu¬ 
mulation of steam pressure, where no 
means of escape has been afforded to the 
pent-up vapour, until the boiler has riven, 
and int <4 tnosc supposed to arise from a 
sudden and almost explosive generation 
of steam, instantly bringing tip the pres¬ 
sure and volume of steam gciy*rated 
beyond the control of the safety valve, 
ana henSe again explosion. • 

*Jn accounting for all these—in showing 
how safety-valves may and do stick, 
—how electricity may gag them down—• 
how soft and hard boiler sediments may 
cause sudden .exposure of red-hot sur¬ 
faces of . plates’ to the water—how water 
boiling Low, and waving, up .this sides¬ 
how sudden.Bjpking in the internally con¬ 
vex bottoms of wagon-boilers, at a red 
heat, may do the same—how gauge- 
cooks become useless, and feed-pumps 


fail; and in devising and proposing re¬ 
medies, or assumed ones, for all these 
real, and (many of them most) improbable 
evils, philosophers, engineers, legislators, 
amateurs, chemists, and smoke-doctors, 
(chemical and mechanical,) have* jostled 
one-Another, and long amused, but little 
benefited the public. 

While, however, so muph has been 
said and written on this first class of onr 
explosions, very little, in conmarison, has 
been brought forward relating to the 
second; or those supposed to be attributa¬ 
ble tow the ignitiofi of inflammable gases: 
and what little has been said, has always 
hitherto been dismissed without much 
examination by men of any pretensions 
to exact scienee, upon enc # obvious and 
simpler ground. It has been said- 
granting that # water is decomposed by 
iron at temperatures much below visible 
redness, aUu that a boiler beftomes filled 
with jhe hydrogen so evolved, it is 
equally true the oxygen <of the water has 
been, bjfthe premises, absorbed by the 
water; and hence, although an inflamma¬ 
ble gas is present, an explosive one is not. 
Further, it lias been Said, evidence is yef* 
wanting that iron will decompose water at 
any temperature below a bright red of* 
rather yello w heat. These views, in all their 
collateral circumstances, have been dis¬ 
cussed by Baron Seguier, in the An- 
nuairc of 18:30. lie has shown that the 
small* quantity of air evolved by the 
water pumped into the boiler, and which 
goes out again into the cylinder with the 
steam, will be insufficient to answer the 
question, and up. to a very recent period 
the question has remained unanswered, if 
it even be so now. 

The Memoir, winch forms the subject 
of this article, is the production of a man 
obviously fully acquainted with the his¬ 
tory of his subject, and not destitute of 
proper vigour of investigation; and if he 
has not auswered fully the question 
above, he certainly has thrown additional 
light upon it of a very important kind. 
The' whole paper would be worthy of 
translation and perusal, as a good precis 
of all, or all that is important nearly 
on the Subject. The chief result and 
novelty brought forwan^ however, is 
tht)8 stated in the author’s words 

“ Principal Cause of the ExplBsion of 
Boilers. 

“Wfien^the feed-pump ceases ’to 
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supply water (the engine being at work) 
it tnay still pump air , and when thus 
at any time the boiler ceases to- be 
supplied with water, and its*sides be¬ 
come heated by the flame, they decom¬ 
pose the vapour of water present, the 
oxygen of which unites to the iron,while 
the hydrogen, mixing with the air thus 
introduced , produces an explosive mix¬ 
ture more or less'complete, which takes 
fire at the red-hot sides of the boiler, or 
by means of an electric spark occasioned 
by the raising of the safety valve, which 
acts the part of an elecftophorus, in this 
case.'* 

Now, here a sufficient cause is un¬ 
doubtedly found for the introduction of 
air. We alk know that, from various 
causes, feed-pumps sometimes ceasd to 
pump water, yet still continue to act as 
condensing syringes for air. This is 
always pardally the case, frhen the 
water-feed of a high-pressure boiler is 
regulated bp a cock in the suction-pipe 
of the feed-pump, as is very common in 
the North of England. Whenever the 
plunger gland is ill stuffed, and the cock 
rifearly closed, some* air wilf be drawn 
into tne pump at each stroke; and part 
this pumped* into the boiler, if it do 
not escape back through the gland. 

But a more general case is, that the 
supply of water to the feed-pump fails, 
and the pump still in good order, con¬ 
tinues to pump air, or a leakage mapex- 
ist in the suction-pipe, if the coclt above 
spoken of is leaky. 

It is not to be conceded, that the cock 
in the feed-pump suQtjpn,*being nearly 
closed, infers that the boiler is fully sup¬ 
plied ; but it often occurs, that the feed 
is regulated by the stol^r’s hand and not 
by the float. This much, however, is 
certain, that the feed-pump being ou\ of 
order, and the water being low in the 
boiler, are necessarily connected, and 
hence, that the pumps delivering air 
in place of water, at the time that the* 
water becomes low, are circumstances 
probably of co-existcnt contingency. 

- If we grant this, it remains to be con¬ 
sidered How far three other conditions 
will admit of our author's solution. 1. 
Will an explosive mixture of air and 
hydrogen remain explosive when mixed 
with a large proportion of undrcomp<$cd 
steam P 2. How much air is the minimum 
that.will cause explosion ? 3. Wi'i any 
degree , of heat to which the boiler Bidets 


are ever in reality exposed be sufficient to 
cause ignition? 

As to the first, the writer was long 
amongst those who utterly disbelieved 
the fact that steam was ever decomposed 
within the sides of a boiler. He doubted 
it, arguing from the conditions requisite to 
decompose water r when passed drop by 
drop through a red-hot gun-barrel, as 
well known to chemists. Here it is certain 
f very bright jed heat, or rather a yellow 
heat, is necessary j and even when water 
is decomposed by red-hot charcoal, or 
coke, a white heat is required: this may 
be familiarly «een at any foundry; on 
raking out the cupola, after the day’s 
‘work, water is thrown on the cokes 
to queqph them; on its contact with the 
white hot, of rather blue hot cokes, a 
vast volume of name of liberated hydro¬ 
gen is instantly produced; but the moment 
they have fallen below the white heat, 
all decomposition of the water ceases, and 
steam alone is generated, or, if hydrogen 
is produced, it-ceases to inflame. 

Such* however, does not seem # to be 
the case, where a considerable volume of 
steam, under pressure , and at a high 
temperature, is exposed for a length of 
tirqe to contact with a surface of iron, 
heated even to a very moderate degree. 
When the temperature of the latter does 
not even reach redness visible in daylight, 
decomposition appears, beyond doubt, 
slowly to proceed. 

The conditions, it is to be remarked, are 
different from those previously stated. 
Here fte have water not as a fluid, carry¬ 
ing off a large quantity of heat in a latent 
form from the surfaces on which it falls 
at the moment of decomposition, but 
water already in the state of vapour, in 
its state of greatest division; iuis not 
simply in contact, under the%tmospheric 
pressure, but it is forced into contact with 
the iron of the boiler, under a pressure 
of perhaps several atmospheres* The 
steam itself is at a high temperature, aq 
well as the decomposing surface of iron. 
Whether b that peculiar desasiption of 
iholecular action, known to French phy¬ 
sicians under the name of “ cementa¬ 
tion,*' may here have place or not—^-whe- 
thcr any stnailportiqp of the steam'once 
decomposed; (whether by the action of 
the iron .alone, of aided by any reaction 
introduced by the mixed atmospheric 
air,) acts as a carrying agent in promot¬ 
ing the decomposition of the remainder, 
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)>i the same wav as the particles of ear* 
bon are carried by those of the iron, from 
the outside to the inside of the still bp 1 id 
bar of iron during its cementation into 
steel—is a'question we have as yet no 
means of answering; but it is qp longer 
a matter of doubt, that water in the state 
of steam is, under such circumstances, 
decomposed. Of this we will adduce one 
or two instances. 

In the small high pressure steam-pipe^ 
or hot water pipes, as {hey are mis¬ 
named, of Perkins’s system, inflam¬ 
mable gases had been repeatedly ob¬ 
served to issue from the screw plug at 
the upper part of the apparatus, when # 
it was replenished with.water: on its re- 
vnoval, indeed, the need of suds occa¬ 
sional replenishment, whexe*there was no 
leakage of steam, might nave raised the 
question of what became of the water ?. 
'But when a year or two since one or 
more warehouses, and the Museufn at 
Manchester, were either set fire to, or in 
danger of it, by these said pipes, and an 
enquiry was instituted, and certfin ex- 

t ieriments conducted by, the writer be- 
ieves, a Mr. Davies, of Manchester, he 
found that in all cases the water or 
stream, or both, in these pipes was decom¬ 
posed, and an inflammable gas produced. 
The temperature of the surface of the 
pipes appears to have rather exceeded the 
melting pofnt of lead. 

Mr. Goldsworthy Gurney has related 
similar circumstances as to a high-pres¬ 
sure boiler in actual use. 0 

In February, 1837, a boiler belonging 
to Mr. Samuel Stock and Son, at Heaton 
Norris, near Manchester, was emptied 
by blowing off over night; the main lid 
was removed next day, and a man at¬ 
tempted to enter with a Randle, when a . 
violent explosion is stated to have taken 
place, and the man was killed. The 
boiler was found dry and cold. (This is 
re)ated«by Mr. Parkes, who adds, that the 
air had entered and diffused with the 
hydrogen through tffe blow-off cock, 
which wtawleft open. * . 

A similar case occurred at the sugar- 
house of Rhodes and Son, in London; 

• and about two years ago the writer him¬ 
self witnessed a similar flCferin the case 
of a hlfeh-presBure boiler, oftnc locomo¬ 
tive construction, with iron shell and brass 
tubes. The water gotlbw, and was first 
perceived by thy Solder (plumber’s solder) 
beginning to melt off inJarge quantities. ^ 


About twenty feet of cdpper steam-pipe 
attached to the boiler, ana the piston rods 
of the engines becoming blue, the en¬ 
gines were stopped, and the stoker very 
discreetly drew the fire instantly. The 
vapour which escaped at the gauge cocks 
was nearly colourless, slightly brownish, 
from the pressure of charred organic 
matter, and smelt of impure hydrogen; it 
was not explosive, but was inflammable. 
The feed pumps had been working 
right, and the water was at its proper 
level, a few minutes before: when the 
boilef had cooled, it was opened, and two 
rows tubes and the whole top of the 
interior fire* box, were bare of water, but 
no part of the boiler had been ml hot 
except the brass tubes. * 

These facts are sufficient to prove that 
an inflammable gas is produced in the 
conditions to which boilers are sometimes 
reduced. The question is, tail it be in¬ 
flammable or explosive when mixed with 
a certaiji volume of ste&ra?* Upon this 
head we have no very decisive experi¬ 
ments, or at least such as can be reposed 
upon. . 

Dr. Schafhautel {Trans. Ins. C. £.*, 
vol. 3, part 5) states, that he has found 
by experiment that the explosive mix*^“ 
ture of one volume of hydrogen and two „ 
volumes of air was no longer explosive 
when mixed with seven-tenths of its own 
volume of steam; that is, a little more than 
-,^-thS of the mixed gases in a given vo¬ 
lume oi steam will be explosive. If these 
statements are to be relied upon, there is 
ample range for explosion in practice. 

The next question is, what is the quan¬ 
tity of air that must be supplied before 
an explosive mixture will be generated 
in the boiler? JJere we are most in 
the dark. 

T.wo volumes of hydrogen and one of 
oxygen,or between two and three volumes 
of atmospheric air, are requisite for per¬ 
fect combustion with detonation; but 
Explosion will take place, even at common 
trmperatures?at much below this quantity 
of oxygen or air; and tfhen both gases 
are at a temperature of probably from 
300° to, 600° Kali., explosion would pro¬ 
bably tike place with even less air than 
at common temperature*. 

* Pure hydrogen, which we may assume 
practically to be that now in question, 
will probably not fully follow the law of 
fire domain this respect. As to the latter, 
Davy found that the limits of explosion 
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were between five and fourteen parts of 
air to one of gas, and that the most ex¬ 
plosive mixture was seven or eight parts 
of air to one of gas. He also round that 
the explosive mixture of fire damp and 
eommoq air, at maximum wife only about 
one-tenth as powerful as that of pure 
hydrogen and air, and the latter is what 
is produced in boilers. Further experi¬ 
ments alone, therefore, attending to all 
the conditions, can decide what are the 
limits to the quantity of air necessary to 
be introduced to prodqpe an explosive 
mixture; upon this quantity the chdnces 
of its production by our author's *f cause 
assigned,** will depend. It should also 
be mentioned, that Davy found that one 
part in seven'of azote or carbonic qpid 
prevented the detonation of these mixed 
gases. The last question thfen is, will the 
temperature .to which the plates of a 
boiler arc ever likely to be exposed *in 
practice, be sufficient to cause ignitibn ? 

In this, aS*in the former case, ^e want 
direct and careful experiments, giving 
heed to all the conditions of the ques¬ 
tion. It may be observed, hojvever, that 
hydrogen and oxygen will begin to unite 
silently at a temperature so low as 660° 
Fkhr., if sharp fragments of glass, or any 
other foreign body, be present; and that 
the presence of clean metals has a power¬ 
ful effect in lowering the temperature at 
which explosion may take place. Hy¬ 
drogen, at common temperatures, is*ig¬ 
nited by a glass rod at a low red heat, 
and at a lower temperature by a metallic 
one; and it seems quite likely that, if 
under pressure, and the gas itself heated 
highly, it would kindle at a much lower 
temperature still: the same will apply 
to its mixture witll air pro tanto. 
Boiler-plates arc every day heated to a 
pretty bright cherry-red, even on board 
steam-boats, as the “ coming down ” of 
the fire-places sufficiently shows* Hence, 
although exact information, to be had 
by exact experiments, is most desirable,* 
there can. be little doubt that circum¬ 
stances may and. do aim to sustain the 
hypothesis of M. Jobard; and that we 
ate justified in concluding that, amongst 
the-. v4ra causa of boiler expwsions, 
henceforth maywcertainly be reckoned 
that which he has apparently been tlfe 
first prominently to point out, viz.,*the 
contemporaneous decomposition of 6team 
or vaster in the boiler, and in^^dbetion 
of air to its interior, That this however. 


can be bat a rare and occasional cause of 
explosion there can be no doubt; and there¬ 
fore his conclusion that this is the princi¬ 
pal cause cannot be admitted: indeed, in 
Great Britain it is probably a Gaae of the 
extreme# rarity, from the causes before 
assigned for the general infrequency of 
our explosions. • 

The grand and principal cause, which 
must press upon the mind of every prac¬ 
tical engineerplies in the rupture qi the 
boiler, by the simple accumulation of mere 
steam pressure with greater or less rapi¬ 
dity ; and this may arise from a great num¬ 
ber of contingencies. The most usual are 
,—forcing boilers of inadequate size, by 
rapid and intense firing, that is, using 
fires wholly disproportionate to the size - 
of the boiler* or whose fire surface, as 
in the locomotive boiler, is very great 
(in either case, any sudden and un¬ 
looked-for stoppage of the efflux of 
steam gives a fair chance of explo¬ 
sion)—insufficient size of safety-valves, 
and ill-made or disordered boiler fittings; 
negligeficc on the part of those in care of 
the boiler. For tnesc, and a thousand 
and one, possible other causes of explo¬ 
sion, as many recipes of prevention have 
bean proposed; but to those who employ 
engines, and arc not themselves engi¬ 
neers, one very simple one is the best. 
Get your engine from a maker of first- 
rate character; act implicitly by bis de¬ 
signs, and employ sober and trustworthy 
men to take care of the well-arranged 
machinery so obtained: the chances of 
explosion here arc very small indeed. 
For the special cause of explosion ad¬ 
duced by M. Jobard he proposes a spe¬ 
cial remedy, namely, that the feed-pump 
should always work (of course, he mean* 
in land engine^) out of an open distern, 
exposed to the view of the stoker, so that 
he could sec at once if the water ceased 
to he dfitwn away in the pump, by the 
supply to the cistern causing it to over¬ 
flow. *A better and neater arrangement 
for the sapie end would be, to use a close 
cistern, with a gauge float, so ns to pre¬ 
vent dirt (the great cause of feed-pump 
derangement) from falling into it. 

But neither this nor any other possible 
contrivance^jpah replace a due degree of 
attention, and a‘mistake upon thil head 
seems to vitiate, from the very begin¬ 
ning, the hundreds of projects—Borne 
ingenious, and most absurd-submitted 
continually with *so much parade, “ d la 
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commission des rondelles fmibles ” of 
the Institute of France. *- 

It maybe remarked, in passing, that the 
“grandresultat" of this learned com¬ 
mission, the said " fondelle fusible " 
itself, seems now to be found by them to 
be, if not a perfectly worthless, at least a 
most (rustless and deceitful contrivance 
and even capable of producing explosion 
to those reposing in fancied security upon 
its use; for it is found that, by long 
exposure to high-pressure steam, th*e 
plates of fbsible alloy gradually exude 
their more fusible constituent metal, and * 
thus cease to be steam-fight; but Jbefore 
this has happened, the fusing tempera¬ 
ture of the “ rondelle ” lias, of course, 
been raised some degrees; and any one, 
who examines a table of temperatures 
and corresponding elasticities, will* sec 
how small an increment of temperature, 
in high-pressure steam, co-ordinates with 
an enormous increase of pressure.* 

Befote taking leave of this subject, the 
writer would allude to two circumstances 
bearing less directly upon it. Mr. 
Parkes, in an article on what he calls tjje 
“ Percussive action of Steam," published 
in the third volume of the Transactions 
of the Institution of Civil Engineers, 
part 5, at page 424, after stating his 
opinion, that most boiler explosions are 
characterised by suddenness, and few 
exhibit signs of the operation of a 
gradually increasing and continued fhree, 
adds, “ We have examples of boilers, 
weighing many tons, .... being pro¬ 
jected to a vast height or distance. . . . 
I am unable to comprehend why the 
simple plastic force of steam can be 
made to separate a* boiler fhto two parts, 
projecting the one into the atmosphere 
and leaving the other quiescent . * . . . 
I have greater difficulty in understand¬ 
ing how the character of a projectile can 
b£ given to such a body, without its 
having received originally a sudden im¬ 
pulse, using that term'as implying mo- * 
mentary action in contradistinction to 
continuous pressure." This certaintly 
seems a strange coqplusiou, a Tiding of 
the " percussive principle”* 8 !© death. 
Is a sky-rocket in its ascept indebted to. 
any sudden '.impulse ? (hr Barker’s Mill, 
or, the " Turbine*" to any .sudden im¬ 
pulse t Or the upsetting o/.a tall upright 
jar full of water, by the reaction of a jet 
of water issuing out tf its side.? On-the 
contrary, are Ipese not all cases of simple 


unbalanced continuous pressure ? But a 
circumstance which occurred sometime 
since upon « railway, with whjch the 
writer is acquainted, and the results of 
which were witnessed by him, set the 
matter in a very clear light. One of the 
oldest locomotives the Company pos¬ 
sessed, with a spherical copper fire-box, 
had the interior of the latter worn so 
thin by constant use, that when reduced 
to about &th of an inch in some places, it 
burst py bulging inwards while the en¬ 
gine and tender were standing on the 
rails, steam up, and at the ordinal? pres¬ 
sure of about (iOlbs per square inch, and 
blowing freely off at the safety valves. 

The fire-box burst inwards, as stated, 
and the steam and water rushed out (like 
thet gas or flame frtfai the tail of a 
rocke*) against the groupd. The loco¬ 
motive engine was instadtly thrown (head 
over heels, so to say) upon the tender, 
tearing asunder the large connecting 
link. Fortunately, no men were on or 
near the engine, and*so no one was hurt. 

Now here was a gentle and gradual 
accumulation of pressure, which though * 
not more than usual, was at last sufficient 
to wupturc the copper plate; and the 
unljalanced pressure , reacting upon the 
boiler, "projected it into the atmo¬ 
sphere." And so this matter, (of which a 
much more curious case is recorded in a 
late Number of this Magazine, of an 
Ameriran steamer explosion,) is account¬ 
ed for without any occasion for calling 
on the " percussive principle;" the pre¬ 
cise physical meaning of which, be it re¬ 
marked, it is exceedingly hard to see, and 
the evidences of which, in the various 
instances brought forwarded by Mr. 
Parkes, the writer, after a deliberate 
consideration, affirms (with every respect 
fin' that undoubtedly able and persever¬ 
ing gentleman,) are incapable, when 
rightly, interpreted, and in accordance 
with the established Iawsdf dynamics, of 4 
proving any thing novel, or beyond the 
well known and perfectly understood' 
effects, m a constant force producing ac¬ 
celerated velocity in a given mass. 

One word more. Amongst the many 
" recipes to prpduce an explosion" of a 
steam-boiler is One, which, although the 
writer h^seen it noticed in an incom¬ 
plete way, and *hc believes in this 
fAganne, yet he has not hitherto seen 
anywhere placed in the prominent posi¬ 
tion he believes it ought to occupy—he 
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alludes to sudden or violent agitation of 
the boiling water within a boiler, produc¬ 
ing an instant surcharge of* steam. For 
example:— 

Take a common Florence flask, about 
half full of water. Boil the water over 
a lamp; when all ebullition has ceased, 
holding the* flask steady, cork it. Take 
it now by the neck, in the hand, protected 
by a cloth, and give it one or two vigour- 
ous shakes. The flask vfill instautly«burst, 
and with a pretty observable explosion. 

Take another instance. He who lies 
sleepless in his berth, on board a steam¬ 
boat, as in«a gale—head to wind, the 
engines making perhaps twelve strokes 
per minute, the ship rolling from side to 
side, and steam constantly blowing off— 
will hear, at every roll, a constantly, re¬ 
curring sigh of escaping steam, Jouder 
considerably tMhn that which # is heard 
between the extremes of vibration. What 
is the cause of this ? It may be said, 
the safety-valve, just held in suspension 
by the escaping steam, presses less upon 
the issuing column when at the extreme 
"*!roll, than when vertically over it This is 
true; but the arc of vibration is too small 
in most of the sea boats to allow ofrthis 
accounting for the whole phenomenon. 
The truth is, the steam is now generated 
in fits. A gush of steam takes place as 
at each roll the huge wave of water inside 
the boilers is transferred across them, 
and lashes their inner sides—and hence 
the greater sound. 

Take another. Whoever has observed 
a locomotive “ backing up" to a train of 
carriages, to “hoqk on"—the steam 
just blowing off a little from the safety 
valves—will have noticed that, at the 
moment the buffers strike, a sudden gush 
of steam rushes out of both vqjves. The 
“ percussive action" of the buffers here 
knocks the w'ater about in the boilefr, 
and, like the water shaken in the flask 
above, produces a surcharge of steam. 

Take a fourth instance to show that 
the effect of this will be much more 
formidable when the boiler is flttl of air, 
as at first starting, after fresh filling. 
Brewers, to "sweeten" their casks, 
pouradittle scalding-hot water into them, 
say, a gallon or so into a cask bolding 
thirty or more. A man bung* up the 
aperture, and, seizing^the,cask, rolls #nd 
shakes it about in every direction* in a 
few seconds, if the bung be not blown 
out, he pulls it out, or rather starts it, 


when it flies out, accompanied by a very 
considerable rush of steam at^d air. Now 
the reason of this curious fact is obvious 
enough*!*) any one acquainted with the 
elements of tnia # branch of physics: so 
wc need not stop to discuss it. 

Here, then, we have a real cause fre¬ 
quently in operation, both on land and 
at sea, for sudden surcharges of steam, 
when every part of engine and boiler is 
in perfect order, and often sufficient to 
dndanger or destroy the former. 

It is a remarkable fact that the great 

* majority of steamboat explosions whieh 
have happened, both in America and in 
Great Britain, have taken place at the 
moment of*s&rting, after tne boat has 
been 'Maying to." The explosion on the 

' Clyde, a year or two since, and the latest 
American instance, were both so circum¬ 
stanced. The few locomotive boilers, 
also, which have ever exploded while 
souncUandin good condition, have “gone 
off" at the first moment of getting into 
motion; as, for instance, that which ex¬ 
ploded in the station-house at Liverpool, 
spine years since, in the act of backing 
up to a train. On the degree of danger 
really attributable to this cause, experi¬ 
ments are wanting, as well as on many 
other relating questions to this import¬ 
ant subject, upon which the only experi¬ 
ments, of afiy real practical value, made as 
yet, appear to be those of the Franklin 
Institute, which, it is to be regretted, 
are so little known in these countries, 
and do not embrace the whole subject. 
Experiments, however, to be of any 
decisive authority, or practical value in 
the matter, must be made upon (he large 
and practical*scale. Experiments made . 
on the laboratory table, and of the class 
of th%sc which, from the combustion of 
a grain or two of Qptassium, dropped into 
water in a glass tube, are made the 
groundwork of deductions as to forties 
when tons of matter are pu^ in motion, ' 

* are only calculated speciously to mislead. 

R. M. 

Dublin, February It, 1843. 


APPLICATION OP TBS 8*UN ANDPLANRT 
MOTION TO THB REDUCTION OP TBE 
SPEED OP THE PISTONS AND VALVE0 
OF LOCOMOTIVE ENGINES* '• 

Sir,—When I consider the great velo¬ 
city at which our locomotive engines are 
driven, I can scarcely suppress a feeling 
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of surprise, that no practicpUy go 4 
method has yet been adopted for dimi¬ 
nishing thl speed of the pistons and 
valves, without diminishing the ipeed of 
the engine itself, as it is a well known 
fact, that they, (the pisttms, valves, &c.) 
are subject to extremely rapid wear, 
from the great velocity at whicn they ar<* 
worked. / 

As a remedy for the above evil, 1 do 
not see any objection (when outside cy¬ 
linders are used,) to the use of that in* 
genious invention of our justly-celebrated 
countryman, Watt, the sun and planet « 
motion, which it is obvious would dimi¬ 
nish the speed of the piston on#-half, 
the engine itself still going%t the same 
rate, and thereby diminish the friction, 
and consequently the wear and tear, in a 
most efficient manner. , 

.Suppose an engine with 5 feet driving 
wheels, is travelling at the rate of 30 
miles an hour, which l believe ja the 
averag0»speed of a passenger train, then, 

5 x 3'1416« 157Q80, and 17f>0 x 3-=5280 
which+15*7080«»33(M54 revolutions of 
drivingwheels, and consequently the same 
number of double strokes of the pistoAs 
per mile, which is equal to upwards of 
168 per minute, which by the use of the 
sun and planet motion would be dimi¬ 
nished to 84. This, it must be allowed, 
would do away with an immense amount 
of friction, as well as (at least in a great 
measure,) with the necessity of balancing 
the cranks, as is now so universally 
done. 

I remain yours, respectfully, 

Inventor. 

January IS, 1843. 


ADHESIVE PROPERTIES OP SHELL-LAC. 

Sir,—In your Number for Saturday 
last, tbe*l Itn instant, there arc sorqe ju¬ 
dicious remarks by Me. Joiner, on the 
nature of shell-lac as a cement. • I have 
used it, more than twenty years ago, in* 
the East Indies, for the purpose of join¬ 
ing pieces of wood, and I did not find 
that the greatest heat of a tropical sun 
had any w effect on it, V> as to > impair its 
tenacity. The manner I proceeded was 
this: the lac was dissolved in spirits 
of wine, so as to make a thick varnish, 
and then, laid on the pieces of wood 
with a brush, like paint; a piece of 
crape or gause was then interposed, 
and the parts pressed together for 


two or three days, till the cement had 
thoroughly set. ■ This method I adopted 
in consequence of observing that the na¬ 
tives on the Malabar coast, and the h^o* 
gul and Tartar bow-makers, use gauste, 
with the glue or cement, in joining the 
wood with which their bows are made. 

Your obedient servant, 

John Norton, 
(Late Capt. 34th Regiment) 
PA—I have "tested this means of 
joining^ wood, by throwing a block of 
two pieces, four inches square each, and 
cemented without the addition the 
gauze, from a height qf fiftjpfeet, on the 
stond pavement, and in three instances 
the pieces separated by the concussion, 
but in three other instances, where gauze 
wa^ in ter poked, the pieces did not sepa¬ 
rate. «Tnis is an experiment easy of 
trial. * • 


THE CALOTYVK PATENT. 

Sir,—I am* encouraged by your very just 
remarks on the complaint made by the 
Edinburgh Review respecting the Daguerreo- 1 
type patent, to request insertion of a few 
wor«ls on what is said in the same journal 
respecting the calotype process of Mr. Tal¬ 
bot. 

“ Tjie Royal Society,” says the reviewer, 

“ the philosophical organ of the nation, has 
refused to publish its processes in their 
Transactions. No Arago—no Gay Lussac 
—drew to it the notice of the premier or his 
government. No representative of the peo¬ 
ple or the peers unanimously recommended 
a national reward. No enterprising artists 
started for our colonies to pourtray their 
scenery, or repaired to our insular rocks 
and glens to delineate their beauty and their 
grandeur. The inventor was left to find the 
reward of his labours in the doubtful privi¬ 
leges of a fatent.” 

• It may suffice for an answer to this elo¬ 
quent tirade, to observe that the inventor was 
not, as is alleged, “ left to find the reward 
of his labours in the doubtful privileges of 
a patent;” but preferred for himself, from 
the very.first, this mode of rewarding him¬ 
self to All others. Mr. Talbot communi¬ 
cated the details of his prodBss to the Royal 
SoMety; but not till after he had. first 
securid it by patent. The proposition of 
any “ national reward,” under such circum¬ 
stances, would have been altogether out* of 
plqpe. The time for such a thing—if ever 
it should arrive—will be when the patent 
has expired. If Mr. Talbot can then show 
that he has not derived advantages from the 
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fourteen yews' monopoly of his process, 
which he took care to secure to himself^ 
commensurate with those which it has con¬ 
ferred on the public, it will become a fair 
subject for consideration, whether he ought 
not, like Cartwright and Fourdrinier, to 
have the deficiency made up by a national 
grant; but until then there is nothing to be 
said. Mr. Thlbot has chosen his own course, 
and ought contentedly to abide by it. 

I am, Sir, your obedient servant, 

F. R. S. 


useful Appendage to filtering 

VESSELS. 



. Sir,—We often seV troublesome prac¬ 
tices, involving frequent acts of attention, 
persisted in and unimproved upon, from 
year to year, when we have simple ex¬ 
pedients at hand, to save trouble and ob¬ 
viate the chances of carelessness, neglect 
or forgetfulness. Of this character is 
the manner of supplying a filtering ap¬ 
paratus with water to be purified j which 
(I am here speaking of the patent filter¬ 
ing vessels so much in use,) tS' done by 
filling from time to time the shallow basin 
at top, capable of containing but a squill 
quantity, which soon passes through the 
filter, tad requires to be frequency re¬ 
newed. It would naturally be thought, 
tfiat they would have* been scrconstructed 
as to receive at once as large a supply of 
unpurified water as the receiver below is 
capable of containing of filtered water, 


to Filtering vessels. 

and this may be done, not only without 
increasing the head of water lying on the 
sponge (if that be the object deaired,) but 
*so as to preserve an uniform pressure on 
the filter, by having the same, quantity 
of water always 0 above it. It is merely 
by inverting another vessel of the same 
size as the receiver below, with its .mouth 
dipping into*the head water lying'on the 
sponge, on the principle of a fountain 
reservoir, as represented in the accom¬ 
panying figure. A is the filtering ap¬ 
paratus as at'present in use; B, another 
vessel of the same material, and capable 
of containing as much water as the ma¬ 
chine is intended to filter, inverted over 
it with its ihottth dipping into the water 
in the shallow receptacle, as indieated by 
the dotted line. As the water passes 
through the filter, and the surface be¬ 
comes lowered, air enters the mouth and 
displaces a certain portion of water from 
B to Restore it to the same height; and 
in this manner a uniform quantity of 
water is preserved above the filter, until 
B is exhausted. A slanting form is 
given to the month as more favourable 
for the gradual admission of air, than a 
flat or horizontal form. 

The upper vessel B is not only useful 
as a reservoir for the water to be filtered, 
but, to say nothing of its services as a 
cover to prevent dust and additional im¬ 
purities getting into the water, it answers 
also*the purpose of an auxiliary filter by 
deposition: for between the tune of its 
being filled and exhausted, a certain por¬ 
tion of the impurities is deposited inside 
the vessel, and the general condition of 
the water, as supplied to the filler, is in 
a purer statu than it would ...otherwise 
have been. For the purpose of more 
effectually retaining the sediment, with¬ 
out preventing all the water from passing 
out, c there should be a raised rim in¬ 
side, surrounding the neck, or openidg, 
with two or three small channels in it, 
1 just sufficient to permit tfie water* to 
ooze out without facilitating the passage 
of the sediment. ; 

The same appendage may of course be 
as usefully applietf to any othe$ kind of 
filtering apparatus, as the one more spe¬ 
cifically under notiee. 

I am, Sir, 

Your obedient servant, 

1 N. J*. L. 

February, 184.1. * ■ 
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Sir,—i send you a sketch of a plaft for 
the above purpose, which will be found 
to possess considerable advantages over 
the plan proposed by Mr. Bayston, in a 
late Number of your Magazine, which/ 
although it shows considerable ingenuity 
in its construction, is open to some se¬ 
rious objections. 

A is the lever, which is connected to 
the fastener by the rod B, which is con¬ 
nected to the bolt C, which runs through 
a mortise in the door, nearest the levsr, 


and enters the opposite one by another, 
but shorter mortise, as shown by the 
dotted lines, and has a joint at E, to 
allow the door to open, when it is re¬ 
leased by the bolt being drawn back. 
This jnode, it will be perceived, iB much 
simpler in its construction, and conse¬ 
quently less costly, than the plan before 
referred to* 

1 remain, yours respectfully, 

* Inventor. 


PHOTIC FLUIDS—THE HISTORY OP CHEMISTRY. 


Sir,—I have great pleasure to say, 
that I Consider your correspondent 
“ Cogito’s” second letter in reply to 
my answer to his first comment on my 
hints concerning matter, perfectly satis¬ 
factory, and such as 1 %tn bound fully 
to appreciate and to pay particular atten¬ 
tion to. *1 confess to you, that hig first 
letter had made me entertain some doubts 
as to the friendliness of his remarks, while 
the second prove* to me the contrary. 1 
can assure him, that the objections whioh 
he now makes are exactly what Lwas pre¬ 
pared for/ and so much prepared for, 
that the dread of having to combat them 
had prpvepted me from stepping publicly 
forward with gay theory until you drew 
my attention to Dr. Moser’s experiments. 
The perfect coincidence of the facts 

VOL. XXXVIII. 


which he sets forth, with my own convic¬ 
tion, brought me into the field, or rather 
pushed me into it. “ Cogito” now states 
clearly, where he has understood me, 
and where ribt; and that by the “ Anta¬ 
gonist Essences” he meant the u Phlo¬ 
gistic” theory, which he conceives to 
imply a double machinery; at the same 
•time acknowledging that the “centripetal 
and centrifugal tendencies” set forth by 
me, “ were not then thought of” nor 
were thereby elucidated. ^He further 
admits one great point, namely, the “ ex¬ 
istence^ of photie fluids” so thqf the 
question about them at issue between us, 
is no longer, that they are, but what 
they are. Thus there now exists an 
approximation between us, in some re¬ 
spects, at least, and lam not only enabled, 
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but also bound to argue with him con¬ 
cerning the points on which we yet differ. 

In his summary of my propositions he 
overlooks one main feature, alluded to in 
my first letter, namely, thdt the contents 
of what we call a vacuum , or exhausted 
space, (provided it really be exhausted of 
elemental matter,) may be identical with 
the ether impregnated with photic fluids. 
It follows ffrom this stipulation of mine, 
that we are probably able to examine the 
nature and properties of imponderable 
fluids in nudibus. I therefore Ycquest 
him to make this addition to the first pas¬ 
sage of his summary. , 

“\jOgito” then says, that he does not 
comment oil the first two proportions, 
such as he states them, because he does 
not yet sufficiently understand them. It 
is impossible that he should, for as yet I 
have neither explained, how 1 got by 
those principles, nor shown By what 
specific laws they are connected with each 
element; nor can I do so, till I give my 
system in detail. The further discussion 
of these questions must therefore remain 
in abcyaucc for the present. 

In regard to my assumption of a six¬ 
tuple photic fluid, he thinks that to be 
old, in the first place, and erroneous in 
the second. In reply, I can assure him 
that 1 was not aware of its being old; for 
I have nowhere met with an enumeration 
of six photic fluids in any shape, much 
less in that of their identity with the four 
electro-magnetic polarities; combined 
with distinct blade and white light and 
an ether. Therefore I, at any rate, have 
not derived them from any old scientific 
theory that may exist unknown to roc. 
As to their being 1 erroneous, we are in 
the same predicament as in regard to the 
other questions. 

I am, as above said, glad to learn that 
by the “Antagonist Essence#,” he meant 
the phlogistic theory; for, on the one 
hand, this is intelligible -to me; antf on 
the other, I comprehend also, that be 
could not understand any part of my 
propositions, as long as he did not see* 
the difference there is between them and 
the phlogiston of old. It is the object 
of the present letter to point out that dif¬ 
ference, together with my own position, 
as a necessary preliminary to all ^further 
ress. 

ay I then be allowed instate, that in 
my studies I have chiefly applied rtyself 
tqgome of the newest English aril foreign 


works on chemistry and astronomy* and 
that the only account I have seen and 
wished tS see, concerning the theory of 
phlogiston, such as propounded by its 
founder, is contained in the 1st volume 
of a very able work, the Chemistry of 
Dr. Kutzing, of Nordhausen, published 
in 183H, but which I only happened to 
read after I had established my princi¬ 
ples in my. own mind. The account I 
speak of forfns part of his introductory 
sketch of the History of Chemistry,which 
,he divides into four periods, namely, the 
alchymistic, the phlogistic , the anti¬ 
phlogistic , and the elcctro-chemical ; the 
last being that in which we still are. 
After having duly despatched the ab¬ 
surdities ard t myBticisin of the long-lived 
alchymistic period, he says with regard 
to the second, or phlogistic ,— 

It was founded by Dr. George Ernst 
Stahl, who was bom at Anspach, in 1660, 
and died in 1776, at Berlin, as physician in 
ordiiyjry to the King of Prussia, after having 
previously, for 22 years, been ordinary Pro¬ 
fessor of Medicine at Halle, and delivered 
chemical and medical lectures with great 
applause. His system was founded on the 
'hypothetical assumption of a combustible 
principle or element, which he called 
1 phldgiRton.’ ” (N.B. He meant a single, 

or simple ponderable element, convertible 
into the flame of Are, a tiling of which 
I know nothing.) “ According to him 
every thing that burnt, or was combus¬ 
tible, was indebted for this property to the 
presence of the phlogiston; all metals, sul¬ 
phur, coal, pitch, oil, wood, &c., consist¬ 
ed of this combustible, (single element,) 
which in their respective substances was 
combined with other matters." (N.B. This 
is a good basis for the theory of undulation, 
according tocwhich matter has t7« Wn power 
to burn and radiate; consequently to get rid 
of inertia, when in contact with an opponent 
neighbour!) “ Such bodies as were most 
easily inflammable, according tOahis theory, 
codtained a greater quantity of the (pon¬ 
derable) phlogiston than others, which were 
less eSsily combustible. Nfw, when the' 
metals, at the melting point, lost their me¬ 
tallic appearance—for instance, lead, tin, 
iron, copper—and were converted into an 
earthy or a limy mass, which he called * me¬ 
tallic calx/ he accounted for thq, phenome¬ 
non by assuming that, in the process of 
melting, the phlogiston escaped from its 
prior combination with the metals.” (I ad¬ 
mit no such thing with reference to any ele¬ 
ment.) “ Tims the metals consisted of 
earth, (calx), and phlogiston. But such 
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earths might again be converted into metals, 
by bringing them into contact with mat' er 
containing much phlogiston, (f<& instance, 
coal, oil, tallow, 4osin,) exposing them at 
the same time to a high heat, wh^eby the 
latter transferred their phlogiston to the 
earth, and re-established, the metal. Al¬ 
though this theory was subsequently found 
to be erroneous, yet it was the first impulse, 
and consequently Stahl’s merit, to give 
scientific foundation to elemental chemistry, 
and to separate it gradually from the art of 
gold-making, by identifying the latter with 
chimerical alchemy; for although the metals 
could be produced from sonte earthy mat¬ 
ters, the notion was at last given up, that 
coarse metals could be converted into pre¬ 
cious ones. In this same period of the fa¬ 
mous Stahl, other men alsg distinguished 
themselves, whose names science even now 
records with the greatest esteem. Priestley 
and Schecle belong to the same period: both 
of them, independently of each other, at*thc 
same time discovered the oxygen gas, and 
thereby introduced one of the most import¬ 
ant periods of chemistry ; for, without this 
important discovery, that science would still 
be in its infancy, while since that time it has 
developed itself with gigantic strides, and 
now takes up, in natural sciences, the first 
place next to astronomy. The succeeding 
periods follow each other so rapidly, that 
there are still living chemists, who, begin¬ 
ning with the phlogistic period, have fought 
their way through t{ic whole cyclus. 

“ In a time when such men .as Schecle, 
Priestley, Bcrgmann, Crell, Boerhaave, and 
other famous chemists lived, it could not 
take a long time to discover the fallacy* of 
the phlogistic theory: for if the metals, 
when brought to a melting state, could lose 
their (ponderable) phlogiston, they could not 
but also lose in weight by combustion; but 
the very contrary was the case: the remain¬ 
ing earth, into which the casnbustionixed 
metal was converted, weighed more than the 
original quantity did. Although the semdous 
defenders of the phlogiston now endeavoured 
to Bave the»principle, by ascribing to it a ne¬ 
gative weight, this device only availed Aem 
a short time in their dilemnta; for it did not 
last long, tilLthc accurate experiments of 
Lavoisier dethroned phlogiston, in order to 
enthrone oxygen in its stead.” 

Here I beg leave to observe, that this 
account makes no meiftion of the exact 
phlogistic* theory having originally set 
forth a principle of imponderable anta¬ 
gonist, or phlogistic and antiphlogistic 
essences ; and that this, in fact, resembles 
our present electro-magnetic theory, 
which shows the “ positives ” to steer And 
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attract one way, and the “negatives” an¬ 
other, thus advocating double electricity 
and double magnetism, - each combined 
in the centre. Thus science has a double 
machinery, with four poles. Dr. Kuts- 
ing continues:— 

“ The third period is that of antiphlogistic 
chemistry. It begins with the year 1783, 
and was founded by Lavoisier, in Paris, 
(born 1743.) He proved, by accurate ex¬ 
periments, that metals, bring melted by 
heat, not only lose hothing of their weight, 
but even, on the contrary, gain by attract¬ 
ing something from the atmosphere, and that 
• they lose their metallic aspect and j^nsist- 
ency by combining with thfg something. 
This • material something, which he again 
succeeded to separate from the metals, N he 
called ‘oxygene;’ while Hermstadtgaveit 
a German name, signifying * acid matter.’ 
Th e^fourth, or electro-chemical period be¬ 
gins wifti the year 1807, whoa Sir Humphrey 
Davy discovered that the alkalis* and earths 
were decomposable into peculiar metals and 
oxygen; - and he did so by means of the gal¬ 
vanic battery. This last is our present 
stage.” * 

The original phlogistic theory, accord- 
ingly, seems to nave been rather different 
fronj what * * Cogito” presumes it was; and 
it is, at any rate, far from any similarity 
with my principles; for the phlogiston 
was conceived to exist in the shape of a 
ponderable element combined with others. 
When it tvas found out that it could not 
be maintained in that shape, an attempt 
was made to translate it into an impon¬ 
derable lord spiritual, and as such it died. 
Soon after, the phlogistic idea was in fact 
resuscitated in the shape of another dou- . 
bte ponderable machinery, by adapting 
it to the functions held by oxygen and 
hydrogen, as is proved by James Watt’s 
communications to Dr. Priestley: (see 
Lardner’s ** Steam Engine,” page 307,) 
cajbon, phosporus, sulphur, tic. became 
“ aides-de-camp.” But all this, as far, 
as it went, had nothing to do with photic 
, fluids or galvanism. And still less am I 
inclined to adopt any older notions or 
principles formed in times, in which no¬ 
body yet knew anything about the exist¬ 
ence and elementarily of gfics, or of air 
as being not an imponderable, but a pon¬ 
derable compound of volatilised eleihents, 
which may be found combined with the 
hardest metals in a highly dense condi¬ 
tion,*and which I consider to he merely 
gaseous Vhcn freely floating in, atomio|Uy 
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expanded by, and centrally much fraught 
with, the ether that surrounds, presses 
upon, and pervades the terrestrial atmo¬ 
sphere and body. And pray, how long 
is it yet, since we knew , that there is 
such a thing as space, totally deprived of 
elemental matter, or an exclusion from 
it of the terrestrial ponderables ? So 
that there is no more occasion to assume 
at a low temperature, an almost infinite 
and chimcrica^ rariflability of air, tanta¬ 
mount to imponderability. 

As to any general theories of the con¬ 
stitution of the universe, formed |>rior to 
the recent discoveries in astronomy and , 
chemistry, ^know of none embracing the 
whole system, and accounting satisfacto¬ 
rily for the real nature of, and the con¬ 
nexion between, pondcralfie and impon¬ 
derable matters, and even now' the pre¬ 
vailing opinions on many essential ques¬ 
tions are s^llsa vague, inconsistent, and 
contradictory, that an approximation be¬ 
tween them seems to be impossible. 

I do not, how'ever, despair of its being 
sooner or later accomplished by joint 
efforts, and to this great end every reilcct- 
. ing man is bound to contribute his mite 
as he may, for in this respect even a sin¬ 
gle hint or new idea, if supported ]>y a 
coincidence of known facts, may go a 
long way towards arriving at general 
fundamental laws, that may holij good 
throughout. 

1 remain most truly, Sir, * 

Your most obedient servant, 

Z. 

P.S. I am by no means unacquainted 
with the scientific tenets of antiquity, bo 
frequently recapitulated by the. moderns. 
The ancients had formed many hypo¬ 
theses, and got up many names for mys¬ 
terious things and notions about things; 
but they were very deficient in radical 
principles and the knowlcdge*of experi¬ 
mental facts , for establishing truths ly>- 
yond a doubt. Thus, for instance, every 
thing said and written about the law of 
gravitation or attraction, even by Newton 
himself, prior to 1682, wa9 old and 
amounted to mere rational conjecture, 
until .in that year, Newton succeeded in 
proving the tfuth by new facts: by jhat 
means, and from that moment, it kicarnc 
a perfect novelty, and as such, a great 
discovery; which it still took him four 
years, to work it out fully, so as to be able 
to publish his “Principia" in 1686.* 

• rr 


SHORT AND SIMPLE METHODS OF CALCU* 

LATINO COMMISSION, BROKERAGE, ETC. 

BY MR. J. 8TERLAND. 

The following is a concise*and simple 
method tof finding (within one penny) the 
Commission—Brokerage—Premium of In¬ 
surance—Intercst*pcr Annum—Discount off 
Invoices—or the Per Centage allowed for 
ready money payments, &c., on any number 
f>f pounds, and at any rate per cent., from 
}th inclusive, *and progressing by }th per 
cent., ad infinitum. 

Rule .—Multiply the given number of 
pounds by twice the rate per cent. Take 
the unit for the pence, and the remaining 
figures are the shillings. 

Thus, the commission, &c. on 831. at 2 
per cAit., is found by multiplying 83 by 
4, which msftca 332, that is, 33*. 2d., or 
1/. 13*. 2d. 

But when the unit is more than 4, and 
when the shillings produced by the multipli- 
catibn are more than 5, then one penny must 
be added to the result for each unit and 
fraction. 

Thus, for the commission, 8cc. on 58/. at 
6} per cent., multiply 58 by 12}, which 
makes 725. Add 1 for the unit being more 
than 4, and it is then 726, that is, 72*. 6 d., 
or 3/. 12*. 6 d. 

* For the commission, &c. on 125/. at 3j} 
per cent., multiply 125 by 6$, which makes 
843/. 15*. Add 1 for the shillings being 
more than 5, and it is then 844, that is, 
84*. 4rf., or 1/. 4*. 4<f. 

For the commission, &c. on 134 at 5 j| 
per cent., multiply 134 by 11-}, which makes 
15Q7/* 10*. Add 1 for the unit being more 
than 4, and 1 for the shillings being more 
than 5, it is then 1509, that is, 150*. 9r/., 
or 71. 10*. 9d. 

Half, or 10*. per cent., is found at sight, 
instanter. By adding one penny when the 
unit is more than 4, the given sum shows 
its own coiniAsaion, &c., thus, on 1G4/. it is 
16*. 4if., and on 165/. it is 16*. 6 d. 

In Ending the commission, &c. by tables, 
it frequently requires (when the rate is above 
5 ppjjr cent., say 5 St. at 6} per ctnt.) refer¬ 
ence to two pages, then to two column?, 
then tg four (sometimes eight) lines, then . 
, to pick out the parts from flfcJi of them, 
and then to add tho whole together, with 
liability to err in every operation. By my 
method you have simply to multiply 58 by 
12J, which makes £25, adding Id. for the 
unit, which gives 726, that is, 3/.*12«. 6 d. 

I do not pretend to be infallible, or more 
accurate than tables usually are; neither do 
I offer this method as superior to all others. 
Such os it is, I present it gratuitously to the 
commercial public. Figures have, for some 
years past, been my favourite amusement; 


London, February 4, 1843. 
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I therefore do not expect, and cannot receive, 
remuneration in any shape whatever, either 
directly or indirectly, prerent or prospective. 

* J. Stehland. 

Margate, Feb. 1813. • 

Remark^. 

The shillings produced by the multiplica¬ 
tion (if any) are 15, 10, or 5. When there 
are no shillings, my commission is exact. • 
When 15a., my commission, &c. is one 
tenth of a penny (which is not a farthing) 
too much. 

When 10a., it is four-tenths (which is not. 
a halfpenny) too much. * 

When 5a., it is thrce-tcntlis (which is not 
a halfpenny) too little. 

( taery. —What is that sum and rtte per 
cent., on which my commissjoiq &c. will be 
more than one penny too much or too 
little ? J. S. 


THK GAS-METER QUESTION. 

Sir,—Having attended the various libturcs 
delivered at the Adelaide Gallery on gas- 
meters, I was led to expect, from the lec¬ 
turer’s language at commencing, that he had 
discovered some very flagrant error that 
would justify the aspersions he was pleased 
to throw out against one of the most beauti¬ 
ful and mathematically correct measures 
(the wet gas-meter) in existence. Iiis dis¬ 
coveries amount literally to nothing; the 
whole of his alleged “ fallacies*” resolving 
themselves into the old affair of the varia¬ 
tion of the water-line. With as much reason 
might we abandon the use of wntebes be¬ 
cause of their going sometimes fast and 
sometimes slow, though by occasional re¬ 
gulation they can be made to maintain a 
tolerably uniform rate. Just so is the case 
with the meter; for if the water line is kept 
properly adjusted, it measures accurately. 
Whose fault is it, if it be not so kept ? Not, 
certainly, that of the Company, but yf the 
consumer, in whose power it is, and whose 
interest it “is, to see that is not registering 
against himself. 

From experience attained by havjpg had 
nearly a thousand meters fixed under my , 
superintendence, and from having made a 
point of attending to their operation after¬ 
wards, I find that an excess of water in a 
meter is a very rare occurrence, though a 
deficiency's common enough. This is easily 
accounted for- by the fact of the gas-meter 
being, in nearly all cases, fixed above the 
main, which consequently becomes a re¬ 
ceiver of a portioif of the evaporation from 
the meter, whilst the other part is collected 
in syphons inserted in the interior fittings 


for the purpose, which thus prevents the 
return of the Water to the meter. 

Mr. Jones stated in one of his lectures, 
that the water collected in the meter from 
condensation ftf the gas during combustion, 
and this condensation, according to his 
theory, passes through the flame and aper¬ 
tures of the burner into the fittings, and 
from thence to the meter! If this be not a 
specimen of total ignorance of the subject, I 
will then admit that the gas-meter is an in- 
accurate measurer, but not till then. As flu* 
as I can learn, thft only ease where water 
accumulates iu the meter from natural canses 
is where the meter has been, through the ig¬ 
norance of the fitter, fixed below tjy*. main 
pipe, when the meter then actios a syphon 
for the mam. I have known this in several 
cases, and I believe that it is only in meters 
fixed under sudh circumstances that there 
can possibly4)« any accumulation of water. 

By paying due attention to the place in 
which the wet meter is fixed, the defect of 
freezing ceases to exist. * 

If Air. Jones really wishes to promote 
truth, why not perform his experiments on 
meters made by the principal makers ? I 
am sure he ^ould find* them correct to a 
nicety, and he could obtain some of them to 
test tint have been in use fourteen years 
and upwards. To try to prove a machine 
is unless, by some of the worst of the kind, 
is “ too bad.” 

I am, Sir, yours &c., 

A WK,T Gas-meter. 


GAS-METERS—MR. WEIGHT’S LECTURES. 

Mr. Wright’s two lectures on the con¬ 
struction of gas-meters , or measures for 
measuring gaseous fluids, delivered on the 
evenings of Tuesdays the 7th and the 14th- 
inst., at the Literary and Scientific and 
Mechanics’ Institution, Great Smith-street, 
Westminster. 

In accordance with our notice to corres¬ 
pondents liAt week, we now proceed to give 
a nummary of these lectures. Mr. Wright, 
the lecturer, is a young man, of whom, as 
becomes us, we shall say but little. This 
much, however, the unanimous expression 
of approval which his labours received war¬ 
rants us in saying—he is evidently self-edu¬ 
cated, and, like many of that independent 
class, well educated—he possesses a thorou " 
practical knowledge of his subject—managed 
liis eqreriments rather indifferently, but 
applied his results felicitously—and delivered 
his opinions in familiar, correct, and per¬ 
spicuous language. 

T«e fecturer first touched on the import¬ 
ance of nis subject. It embraced some of 
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the most beautiful laws of nature—-was 
dee ply interesting for the science it involved 
—and worthy of examination, because, in the 
present advanced state of gas illumination, 
it entered largely into the economy of do* 
mestic expenditure. The benefits conferred 
by the substitution of coal-gas for previous 
modes of lighting could never be estimated, 
nor be thoroughly disseminated, until the 
measure bytwhich it was supplied was un¬ 
derstood, and attested to be alike impartial 
and faithful to the consumer and the manu¬ 
facturer. Nor until tHfe ruinous mode of 
contract distribution was entirely abandoned, 
and the gas-meter universally adopted, would 
Gas Qgmpaniea be enabled to supply con- < 
sumers at a reduced price, and so increase 
their own dividends, which were now on the 
average greatly below what the speculation 
demanded. The late attempt to unhinge the 
public niinf*, from whatever motives it origi¬ 
nated, was calculated to obstruct the ac¬ 
complishment of this desirable object. By 
the insidioub exaggeration of defects, to which, 
in common with all human contrivances, the 
meter was liable, and by the conversion of 
rare and uncommon, into general and universal 
occurrences, an infa&oua charge of fraud and 
robbery had been brought against gentlemen 
and establishments of unimpeachable honour 
and integrity. The baseness of the motives 
was only equalled by the puerility and extra¬ 
vagance of the efforts. A fair explanation of 
the machines would be an unanswerable refu¬ 
tation of these imputations und calumnies, and 
an exposure of the ignorance and temerity of 
the originators and. abettors of them. 'When 
he reflected upon the ingenuity of the gas- 
meter, he was surprised that it had not ex¬ 
cited the interest and engaged the curiosity 
of the public long ago; especially since he 
found that upon many mechanical matters 
which less concerned them, more informa¬ 
tion was generally diffused. The steam- 
engine, for instance, was understood by most 
men, and every tyro in mechanics fashioned 
to himself some model of this stupendous 
power; yet the gas-meter, which entered 
into our *ery homes, and, like a watchful Bjgy, 
noted down every atom of that most subtle 
fluid which passed through its chambers, was 
very imperfectly understood. He hoped it 
would not prove uninteresting to examine by 
what “ mighty magic ” these wonders were ac¬ 
complished, and the ingenuity of man had thus 
‘Hteai enabled ttgrup even the winds of heaven 
and'determine their quantity. ThisyjciAnce 
might j>e mid to have sprung into existence 
within the last thirty years, for previous to 
that time no self-acting machinery for mea¬ 
suring fluids was in use, and the procesp by 
manual operation was exclusively confined 
to the closet of the philosopher. 


The methods of measuring gaseous fluids 
were various. The. oldest and most conve¬ 
nient in practice, as well as the most accu¬ 
rate, was by displacing liquids, .fuuh as water 
or mertfiry, from chambers or cylinders of 
known dimensions, by means of the gas to be 
measured. The*graduated tube, and the 
mercurial trough of the laboratory, and the 
gas-holder, and the gas-meter, were but dif- 
' ferent modifications of the same principle. 

The lecturer next described the nature of 
coal gas, and the several conditions which alter 
its bulk, and consequently interfere with its 
(theoretically speaking) correct measure¬ 
ment. He then explained the science of 
pressure ; investigated the law's and pheno¬ 
mena of compression ; vindicated the prin¬ 
ciple 6f the metre, and demonstrated the fal¬ 
lacy of the Sssfrtion which had been made, 
that gas measures differently at different 
pressures—following out on this point the 
line of argument taken by Mr. Tweed at the 
Adelaide Gallery. SeeMech.MagMo. 1017. 

It was finally demonstrated, by showing the. 
skeleton and parts of the wheel or drum of 
the mjter, that the chambers were^only in¬ 
creased or decreased according to the friction 
of the working parts of the meter, and this 
to a very slight and exceedingly minute ex¬ 
tent ; and that every increase of pressure, 
however great, even a double atmosphere, 
would increase the density of the gas, but 
not the capacity of the chambers of the 
drum. 

The lecturer then explained the construc¬ 
tion and action of every part of the water 
meter, and the various improvements which 
hadjieen made uponit, since its first invention 
by Mr. Samuel Clegg, familiarly illustrating 
and aiding the conception of the subject by 
a reference to drawings and diagrams hung 
up and conveniently displayed to the view 
of his audience. 

The lecturer next adverted to M^Botten’s 
water meter, Aid .also to one invented by Mr. 
Edge, both of which have for their object 
the p^vention of any excess of water in the 
meter. An index, the lecturer’s own inven¬ 
tion. patented by°Mr. Edge, vA likewise 
exhibited, so cqgst'ucted that a consumer 
simply finders tan ding the first rule of com- 
, mon arithmetic, cannot foil UP understand 
the registration. 

The lecturer then briefly sketched the 
history of the dry meter. He stated that 
Mr. Samuel Clegg^&d previous to die in¬ 
vention of the wet meter, turned his attention 
to the use of bladders or diaphragms, and 
read a passage from the work of Mr. Clegg, 
Jun., describing the causes of his failure. 
Mr. Malam also patented a machine of this 
description, which resembled a pair of bel¬ 
lows. The next was an importation from 
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America; the valves of which ho exhibited 
and explained their action. The patent frr 
this meter was afterwards sold to a company 
that had been called the “ North Road Dry 
Meter Company." This Company had em¬ 
ployed engineers and chemists, and built 
large premises for the manufactory of this 
meter, and had spent in a few years 
j£24,000, but had ultimately abandoned the 
scheme- He had conversed with gentlemen! 0 
connected with the concern who had assurud 
him, that no substance with which they were 
acquainted, was fit for a diaphragm, which 
could withstand the action of the gas. Th» 
construction of Mr. Defries’s dry meter, as 
first patented, was then examined. Another 
dry meter, the invention of Messrs. Peckstun 
and Le Capclain, was then exhibited, aiftl spo¬ 
ken of with great approbation (fora full de¬ 
scription of this, see the first article in our pre¬ 
sent Number.) The lecturer then proceeded 
as follows:—“ I am aware that in giving my 
opinion of the comparative merits of*the 
wet and the dry meter, my motives and my 
judgment are alike liable to be questioned. 

1 am alscyiware that time, that best of jfedges, 
must soon determine between them, and 
therefore my opinions, if erroneously formed, 
must shortly appear to my discredit. It is, 
therefore, after mature consideration of this 
important subject that I draw this compart 
son. The measuring chambers of the wet 
meter are formed on five sides, of a metallic 
substance unalterable in size and shape, and 
(as has been proved) capable of withstanding 
the chemical action of the gas fluid it mea- 
aures. The sixth and least important of 
their sides, being less in superficial exteqjt, is 
formed of water,from the variationsof the level 
of which, as corrected by the latest improve¬ 
ments, no more difference can be made in 
capacity than 1 \ per ‘cent, on either side. 
The measuring chambers of the dry meter 
are composed of an animal substance, gene¬ 
rally split sheep skins ;. thfi innumerable 
pores through which the gas could easily 
make its way are stopped up with ^black- 
lead and grease. If these meters are 
placed in R hot and dry situation, this matter 
ruhs out, and deposits itsqjf in pools at the 
bottom (this was shown to be thg case); 
and the dlKphragms become parched and # 
shrunk up so much, that they have been 
known to register 17£ per cent, against the 
consumer, although they had registered cor¬ 
rectly when they passed the Company’s 
standard.• If they are placed in damp situa¬ 
tions, the impurities of the gas will act with 
greater violence on the fleshmarks and faulty 
parts of the under skin; and the diaphragms, 
like those of the fOrmer dry meters, become 
rotten and leaky. The valves of the wet 
meter are all hydraulic; and whether they 


be jagged on the edge like a saw, or covered 
with encrusted matter, they will still perform 
their duty with efficacy. The valves of the 
dry meter are formed by flat surfaces of 
metal, and liafble to disarrangement; for if 
a particle of dust, scarcely perceptible to 
the human eye, be lodged underneath, they 
will become unsound; and the fact of warp¬ 
ing the surfaces of these valves has been 
known to alter the registration of a dry 
meter 4 per cent. The advocates for the 
dry meter have laboured to prove that water 
accumulates in meters generally. If this 
be correct, nothing can be more destructive 
to thei/ system, as this water is never pure, 
but always impregnated with tar and am¬ 
monia, the action of which upqp tffiir deli¬ 
cate enacbmery must shortly prove fatal to 
them. It may be objected to this, that the 
syphons which Are floated at either side of 
them will remedy this defect. Tljjjse syphons, 
however, will only receive the condensation 
of the fkipea; but the aqueous vapour which 
is condensed in the meter cAust rftmain there, 
and even if drawn off will leave a residue of 
glutinous matter; and it is important here 
to state that depositions of naphthaline fre¬ 
quently take )>lace in ndrrow openings, such 
ns the gratings of the valves; and that two 
50-light dry meters have been permanently 
removed from the Chartered Gas-Works on 
occqpnt of this defect. 

1 * The water meter will not register correct¬ 
ly unless kept in a horizontal position; but 
this can be easily obviated by nailing it in its 
place. * The dry gas-meter, by being turned 
upside down, and placed on its feet again, 
has been known to register 4 per cent, differ¬ 
ently to what it did before; and from the 
experiments I have tried with them, I should 
not be able to state what a meter registered 
afterwards, if once it had been carried across 
the street and back again. The wet meter 
is subject to variable registration from the 
difference of the level line of water, and this 
has been termed measuring water instead of 
gas. The dry meter is subject to greater 
variation from the shrinking of the dia¬ 
phragms, and this may very appropriately 
be called measuring leather instead qf gas. 
The amount of the former may be ascertained 
and corrected by examining the water level; 
the latter is a secret enemy, and gives no 
outward indication of us fallacious measure¬ 
ment. With regard to the freezing of wet 
meters, there will generally be sufficiesA- 
mdistere in the valves of dry meters in cold 
situations to form a small portion office, and 
we know that gas-cocks and gas-valves freeze 
in cold situations, and it cannot be doutyed 
that the valves of the dry gas-meter will 
also freeze. What must then become of 
those delicate levers which move those valves ? 
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They must J>c tidier Irikrn or lent, r.r.d have caught the desired object, it vanished, 
whichever talcs place, the disarrangement of and left thtyn in a quagmire of difficulty, 
the machine is certain. “ Many ingenious schemes have been 

11 The wet gas-meter has been in use many formed on this subject, worthy of a bet- 

ycars, and its faults arc all knofa s the faults ter fatej but the principle is bad, and, 

of the dry gas-meter are only now begin- like splendid palaces built upon sand, they 

ning to show themselves. The wet gas- have tumbled to* ruin. lake the north- 

meter has made the fortune of the origi- west passage to India, it is a moat desirable 

nal holder of the patent. The dry gas- thing, but even if found, it is so beEet with 

mctc'i has bean thirty years in inventing, and difficulties as to be quite impracticable.” 

bas ruined almost every one who has had [Wc must gunftl our readers against being led 
any thing to do wilh it. It has been the »»»* 'V * lT - Wrist's sweeping condemnation of 

. _ * g M _. . . • all dry letters. It may auffire hereto observe, that 

ignis fatuus of men of gjbmus, dancing be - jt rests chiefly on the dt feetiveness of the leather 

fore their eyes when still far from their reach, dfaphragms, an Ejection which does not apply at 

and just as they had fancied themselves to a \ l to Mr. Clegg’s dry meter, which hat no tfic- 

* % phragmt of any tort. —Ed. M.M. 


kitchen's improved skat*. 



(Registered pursuant to A<5t of Parliament.) 


Sir,—As wc arc now likely to hive the sole of the boot, with a piece cut 

some icc, and therefore use for skates, I away to receive the heel; two pieces of 

forward a sketch of one which appears stout leather are then nailed on to the 

to possess great advantages over ally I front and back parts, with a single strap 

have yet seen ; it gcquircs no hole to he to buckle across the instep, as in the or- 

hored in the heel of the boot, and is dinayr clog. By giving the above an 

firmljr secured to the foot by one single early place in your interesting and valu- 

buckling. able columns, you will oblige 

The wooden part is made the size of A Skater. 
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The Instrument represented in the bridge. We extract the following descrip-, 
preceding engraving is another of those tion from the patentee s specification: 

vei^jr useful inventions, for which • agri- « h is the handle of tile instrument; i 
culturists and gardeners arc indebted jo an iron spud attached to the handle; I, a 

the ingenuity of Mr, Joseph Hall, of \3am- forked gripper, which turns on a swivel-joint 














ewbank’s book 

at the point l of the handle; m is a thin 
rod, with a hook at top, which slip's 
through eyepieces fixed in the back of the 
handle, and is united to the bottom of the 
forked gripper t, so that by mowng the 
rod up or down, the forked end of the grip¬ 
per can be raised or lowbred at pleasure. 
'When the weed has been uprooted by the 
spud i, the rod m is pulled up, wliich^ 
brings the forked end of the gripper down 
upon and secures the weed, tne two forks of 
the gripper falling in holes or recesses, 
provided for them in the shoulder-picce of 
the spud. To release the we^l, the rod in 
is then pushed down, which draws back the 
forked end of the gripper, after which the 
instrument is again ready for use.” m 

ewbank’s book of hydraulics. 4 

Mr. Ewbank is an American cultivator of 
mechanical science, of considerable repute 
in his own country, and well known, also, 
through its scientific journals, to European 
readers, as a gentleman of great practical 
knowledge, and a most ingenious, sagacious, 
and successful experimenter. We have, at 
different times, enriched our pages by trans^ 
ferring to them productions of Mr. Ewbank’s 
pen. The last was a very instructive paper, 
on increasing the draft of chimneys, inserted 
in our 1001st Number. Mr. Ewbank is the 
author, also, of many useful inventions; 
among which the most worthy to be noted 
is, probably, his process for tinning lead 
pipes, (by passing them, after being drawn, 
and finished, through a bath of liquid tin,) 
which was patented a few years ago in this 
country, and is coming into extensive use 
amongst us. * 

Mr. Ewbank’s most remarkable and valu¬ 
able contribution to mechanical philosophy 
is, however, beyond all comparison, the work 
bcfdlre us. It entitles bira^to take ranlc at 
once with the, very best writers iti tMs de¬ 
partment of literature, whether ancient or 
modern. If not so fertile in original inven¬ 
tion as Besson, or Bellidor, or Dcsag uliers 
Ewbank dhows a far nlbre comprehensive 
knowledge' of the inventions of others, and a 

• A Descriptive and Historical Account of Hy¬ 
draulic and other Machinee for liaising Water, 
Ancient and Modern j* including tjbe Progressive 
Development of the Steam-engine. By Tliomaa 
Ewbank. Pp. 582, royal 8vo, with numerous en¬ 
gravings. London: Tilt and Bogue. 
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much juster appreciation of their respective 
merits: quite as entertaining as Beckman, 
he exceeds him immeasurably in practical 
usefulness; anti while aiming, like Ferguson, 
at a popular style, be brings to bis aid a live¬ 
liness of fancy, depth of feeling, and elo¬ 
quence of expression, to which Ferguson was 
a stranger. In Mr. Ewbank’s book we have 
the ripe fruit of a long life’s labour: not 
that be has been alb his life employed upon 
it, but that it has for some forty yeara, at 
least, constantly occupied a large space in 
'his thoughts—serving at once as abiding- 
star to a him in his readings and rejections, and 
as a treasury in which he has heaped, from 
time to time, his gleanings and his specula¬ 
tions^ “ I hive sought,” he sa^l, 41 for in¬ 
formation wherever I could find it; and 
with this view I have perused? more vo¬ 
lumes than it would be prudent to name.” 
—(Pref., p. iv.) We can well believe 
him; for we have seldom before met with 
a volume so absolutely crammed with use¬ 
ful information, not only on all the sub¬ 
jects of which it professes to treat, but 
on eJery other which has the least rela¬ 
tion to them. It puts us, in this respect, 
more iq* mind of one of the excellent Dic¬ 
tionaries of Mr. Loudon, than of any other 
modern author wc can name; to whose writ¬ 
ings it bears also a strong resemblance, in 
the frequent touches of moral and political 
sentiment, by which its drier technical de¬ 
tails are relieved. 

To give, within any moderate space, an 
analysis of the book is impossible. It may 
convey some idea of its contents to say, that 
it contains as many chapters as there are 
wegks in the year; as many engravings 
(nearly) as there ore days in the year; and a 
separate snbject for every waking hour of 
*every day of the year: but perhaps tbe truest 
way to describe the vast multiplicity of its 
contents would be, to say thatjrou will fin 
in itnvery thing you could expect to find in 
such a /ork, (with few exceptions,) gnd a 
great deal more. The utmost we can do 
with such a work is, to give some specimens; 
and leave the reader to judge, from them, of 
tbe rest. * 
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We meet at the very threshold with a 
passage which irresistibly compels quotation. 
We forgive the Americanism of the author's 
instances, for the sake of th£ general truth 
of his remarks, and the great moral lesson 
which they convey. 

Importance of the Mechanical Arts. 

“ Remarks have occasionally been intro* 
duced on the importance of the mechanical 
arts, and the real dignjly attached to their 
profession, notwithstanding the degraded 
state in which operatives have ever been 
held by those who have lived on their ingenu¬ 
ity, and .become enriched by their skill. 
But this strife of things we believe is passing 
awuy, and the time is not distant whefi such 
men, instead of being deemed, as under the 
old regime, virtual serfs, will exert an influ¬ 
ence in sdhiety commensurate with their 
contributions to its welfare. And ighcre, it 
may be asked, i» there a comfort, or con¬ 
venience, or luxury of life, which they do 
not create or assist to furnish, from the 
bread that sustains the body, to the volume 
that informs the mind ? » 

Few classes have a more honourable career 
before them than intelligent mechanics : cer¬ 
tainly none have better opportunities of asso¬ 
ciating their names with those of the best of 
their species. Science and art open the )>aths 
to true glory; and greater triumphs remain 
to be achieved in both than the world has 
yet witnessed. Human toil has net been 
dispensed with; bnt it certainly will be 
superseded, in a great measure, it not alto¬ 
gether, by forces derived from inanimate 
nature. A great part of the globe is yet 
a desert, inhabited by beasts of prey, or by 
men more savage than they; whereas, the 
Creator designs the whole to be a garden, 
and peopled with happy intelligences, as in 
the first Eden. It is much too common to 
seek ephemeral distinction on the troubled 
sea of poetics or party; but of the thousands 
who launch their bark upon it, ip>w few ever 
reach the haven of their wishes! The greater 
port are soon engulphed in oblivion, wMle 
not a few, exhausted by useless struggles, 
are bereft of their energies, and quickly sink 
in despair; but no fame is more certain or < 
more durable than that which arises from 
useful inventions. Whitney and Whittimore, 
^vans and Fulton, will be remembered as 
long as cotton gins, carding machines, st$un- 
eqgines, and steam-boats, are knlwn on 
these ‘continents, and when contemporary 
politicians are wholly forgotten—in fact, 
most of these are so already. The name of 
Watt will be known when that of every 
warrior, and monarch, and statesmen Af his 
day has perished; and so it ought to be, 


for, with few exceptions, he contributed 
more to the happiness of his species than 
have such men from the beginning of time. 
No one is now interested in learning any 
thing respecting the sanguinary Bull of Bur- 
guudy, and his wily antagonist, the eleventh 
Louis of FrancA, whose contests kept for 
years the European world in an uproar; 
c and the latter, not content with murdering 
his species by wholesale, in his old age slew 
infants, that tie might acquire new vigour 
by bathing in their blood; but as long as 
time endures the world will revere the names 
\>f their contemporaries—Gottenburg. Kos- 
tcr, Faust, and Schaeffer, and their associ¬ 
ates in printing and type-founding. 

“ Jjjcience aud the arts are renovating the 
constitution of society. The destiny of na¬ 
tions cannof b» much longer held by politi¬ 
cal gamblers, wealthy dolts, titled buffoons, 
and royal pujipets; these, no longer sus¬ 
tained by factitious aids, must descend to 
their own level. Theories of governments 
will not be opposed to nature, and carried 
out in violation of her laws; but practical 
scienft will be the ruling prin^ple; and 
practical philosophers will be, as God de¬ 
signed they should be, the master spirits of 
the world. The history and progress of the 
pseful arts will soou become a subject of 
general study. Historians will hereafter 
trace in them the rise and fail of nations; 
for power and pre-eminence will depend 
upon new discoveries in, and application of, 
science. Battles will soon be fought by en¬ 
gineers instead of generals, and by median- 
ism in place of men. Blit battles, we trust, 
wiH hereafter be few ; for if ever men were 
called upon by that which is dear to them 
and their race—by that which is calculated fo 
raise the purest feelings and exterminate the 
worst ones—it is to denounce that spirit of 
military glory which encourages and induces 
offensive wars. Take away all therialse glare 
and pomp of*wars, and tyranny will expire, 
for it will have nothing to support it. Put 
war Hi its true light, aud no well-regulated 
mind would ever epibroce it as a profession." 
—Eref., p. v. * 

Of j'hat sorP the “ remarks " are which 
have called for this p refatory^ u still cation, 
the reader may judge from the following 
extracts:— 

Early History of the Arts. 

u The bcbojlak mourns, and *tbe anti¬ 
quary weeps over the wrecks of ancient 
learning and art—the philosopher regrets 
that sufficient of both has not been preserved 
to elucidate stveral interesting discoveries, 
which history has mentioned; and to prove 
that those principles of science, upon which 
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the action of some old machines depended, 
were understood; and the mechanic in 
quires in vain for the processes by which his 
predecessors* in remote ages, worked the 
hardest granite without iron, transported it 
in masses that astound us, and used them in 
the erection of stupendous ‘buildings, appa¬ 
rently with the facility that modern workmen 
lay bricks, or raise the lintels of doors. The 
machines by which they were elevated are * 
as unknown as the individual! who directed 
their movements. We are almost as ignorant 
of their modes of working the metals, of 
their alloys which rivalled ste^j in hardness,* 
of their furnaces, crucibles, and moulds; 
the details of forming the ennobling statue, 
or the more useful skillet or cauldron. Did 
the ancients laminate metal between rollers, 
and draw wire through plates, #s 3re do ? Or, 
was it extended by hammers, as some speci¬ 
mens of both seem to show ?* On these 
and a thousand other subjects, much uncer¬ 
tainty prevails. "Unfortunately, learned men 
of old deemed it a part of wisdom to con¬ 
ceal from the vulgar all discoveries in sci¬ 
ence. Wfith this view, they wrapped ^hem 
in mystical figures, that the people might not 
apprehend them. The custom was at one 
time so genera], that philosophers refused to 
leave-anything in writing, explanatory o£ 
their researches. 

“ Whenever we attempt to penetrate that 
obscurity which conceals from our view the 
works of the ancients, we are led to regret, 
that some of their mechanics did not 
undertake, for the sake of posterity and 
their own fame, to write a history and de¬ 
scription of their machines and mauufoc- 
tures. 

“ We know that philosophers, generally, 
would not condescend to perform such a task, 
or stoop to acquire the requisite information, 
for they deemed it discreditable to apply 
their energies and learning to the elucida¬ 
tion of such subjects. (Few cotild boast with 
Hippies—who was master of the liberal and 
mechanical arts—that the ring on liis finger, 
the tunic, cloak, and shqps which he wore, 
were the work of his own hands.) Platg in¬ 
veighed with great indignation against Archy- 
tas and Eudoxus, for having debased and 
corrupted &e excellency of geometry, by 
mechanical solutions, causing her to descend, 
as he said, from incorporeal and intellectual 
to sensible things; and obliging her to make 

* “ And they did beat the gold into thin plates, 
and cut it into wires," Exort. xxxix. 9. These 
plates, were probably similar to those made by the 
ancient goldsmiths of Mexico, which were “three 
quarters of a yard longt foure Angers brood, ami aa 
thicke aa parchment.” Purchase‘Pilgrim age, 984. 

* * Silver spread into plates, it brought from Tanhith, 
and gold from Uphas." Jer. x. S. 


use of matter, which requires manual labour, 
and is the object of servile trades.* 

“ To the prevalence of such unphilosophi* 
cal notions amongst the learned men of old, 
may be attributed the irretrievable Iols of 
information respecting the prominent me¬ 
chanics of the early ages, those 

'Searching wits, 

Who graced their age with new invented arts.' 

r'trifU, jjn. vi. 000. 

11 Their works, their inventions, and their 
names, are buried beneath the waves of 
oblivion; whilst the light und worthless 
memorials of heroes, fulsely so called, have 
floated oS the surface, and history has become 
polluted with tainted descriptions of men, 
who, without having added one gFOfff*to the 
wealthy or to-the happiness of society, have 
been permitted to riot on the fruit of other 
men's labours; tJ> wade in the blood of their 
species, and tq be heralded as thcjionourable 
of the earth! And still, as in former times, 
humani^r shudders, at these monsters being 
held up, as they impiously are, t<J the admi¬ 
ration of the world, and even by some Chris¬ 
tians too, as examples for our children." 

The Discoveries to bp yet discovered. 

“ There is no truth in the observation of 
some people, that all discoveries of import¬ 
ance are already made; on the contrary, the 
era of scientific research and the application 
of scfence to the arts may be considered as 
but commenced. The works of creation will 
for ever furnish materials for the exercise of 
the most refined intellects, and will reward 
their laboyrs with a perpetual succession of 
new discoveries. The progress which has 
been made in investigating the laws that 
govern the aqueous, atmospherical, mineral, 
and vegetable parts of the creation, is bat a 
prelude to what is yet to be done; it is but 
the clearing of the threshold preparatory to . 
the portals of the temple of science being 
thrown open to the world at large. There 
is no profession, however mature, no art, 
however advanced, that is not capable of 
farther improvement; or that, so for as we 
can tell, will not always be capable of it. 

If %n art be carried to the utmost perfection 
it is capable of in one age, discoveries in 
others will in time be made, by means of 
‘ which it will be still further advanced; for 
every improvement in one has an effect, 
more or less direct, on every other. 

"The benefits already derived from steamra 
are but.as a drop to the ocean when com¬ 
pared yith those that posterity will realize; 
for if such great things have been accom¬ 
plished by it in one century, what may not 
be expected in another, and another? It 

has Been calculated that 200 men with ma- 

■ ' ' ■» . -*■ .. , .. -■ - - ■ ■ 

* Plutarch's Life of Marcellus. 
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cliincry moved by steam, now manufacture 
as muck cotton as would require 20,000,000 
of persons without machines; that is, one 
man, by the application of inorganic motive 
agents, can now produce the*samc amount of 
1 work that formerly required 100,000 men. 
The annual product of machinery in Great 
Britain, a mere 6pot on the earth, would 
rcqnire the physical energies of one half the 
inuabitont* of the globe, or 400,000,000 of 
inen; and the various application of steam, 
in different parts of the world, now produce 
au amount of useful labour, which, if per¬ 
formed by manual strength, wou|fl require 
the incessant exertions of every human 
bcing^Hence this great amount of labour 
is so muSt*gained, since it is the result of 
inorgonized forces, and consequently con¬ 
tributes so much to the siyn of human hap¬ 
piness. Now, if such results have been 
brought about so quickly, and by steam 
alone, what may not be expected frdta it, 
and other acrifqrm fluids, in ages to come, 
when the progressive improvement of every 
art and every science shall have brought to 
light not only other ogents of the kind, but 
more efficient means of employing them ? 
There is no end to the beneficial application 
of the gases as motive agents, and no limits 
to the power to be derived from them. As 
long as rain falls, or rivers flow, while trees 
(for fuel) grow, or mineral coal is found, 
man can thus wield a power that renders 
him almost omnipotent/’ 

• 

The remainder of our extracts shall be 
from the more technical portions of the 
work. 

Atmospheric Sprinkling Pots . 

44 The retention of water in inverted vessels 
while air ia excluded from them, could not 
have escaped observation in the rudest ages. 
Long ere natural phenomena had awakened 
curiosity in the human mind, or roused the 
spirit of philosophical inquiry and research, 
it must have been noticed. Wien a person 
immerses a bucket in a reservoir, and rapes 
it in an inverted position, he soon becomes 
sensible that it is not the weight of the ves¬ 
sel merely which he has to overcome, but, 
also that of the water within it; and not till 
the mouth emerges into air do the contents 
rush out ond leave the bucket alone in his 
Inds. Thi^is one of those circumstances 
that has occurred more or less fthqulntly 
to most persons in every age. It iroild be 
absurd to suppose that the groups of oriental 
females, who, from the remotest times, have 
assembled twice a day to visit the fountains 
of rivers for water, did not often perform the 
experiment, both incidentally and by design. 


OF HYDRAULICS. 

They could not in fact plunge tlieir water 
pots (which were often without handles) into 
the gushing fount without occasionally re¬ 
peating it; nor could Andromache and her 
maids* fill buckets to water the horses of 
Hector, and daily charge pitchers in the 
stream for domestic uses, without being 
sometimes diverted by it. But the pheno¬ 
menon thus exhibited was not confined to 

* such occasions; on the contrary, it constant¬ 
ly occurred to every dwelling. An ancient 
domestic, like a modern housemaid, could 
hardly wash a cup or rinse a goblet by im- 

• mersion, without encountering it. Besides 
the vessels named, there were others that 
formed port of the ordinary kitchen furni¬ 
ture of the ancients, the daily use of which 
wouftl vary and illustrate it. These were 
long-ncckcl qpd narrow-mouthed vases and 
bottles, that retained liquids when inverted 
like some of our vials. Others were still 
further contracted in the mouth, as the am¬ 
pulla, which gave out its contents only by 
drops. To the ordinary use of these vessels, 
and to incidental experiments made with 
tlicirt; may be traced the origin of # our foun¬ 
tain lamps and inkstands, bird fountains, 
and other similar applications of the same 
principle. 

41 The suspension of a liquid in inverted 
vessels by the atmosphere was therefore well 
known to the early inhabitants of the world, 
whether they understood the reason of its 
suspension or not; and when in subsequent 
times philosophers began to search into 
causes and effects, the phenomenon was well 
calculated to excite their attention, and to 
lctyl them to inquiries respecting air and a“ 
vacuum: it is probable that it did so, for 
the earliest experiments on these subjects, 
of which we have any accounts, were similar 
to those domestic manipulations to which 
wc have alluded, and the principal instru¬ 
ment employed was simply a modification 
of a goblet ifiverted in water. This was the 
atmospheric 4 sprinkling pot,’ or 1 watering 
siphon/ which is so often referred to by the 
old philosophers, in their disputes on a 
plenum and a vahuum. It half long been 
obsolete, aud jgpt having been noticed by 
modest authors, few general readers are < 
aware that such an instrumeritwaB ever in 
use, much less that it formed part of the 
philosophical apparatus of the ancient world. 

“ The interesting associations connected 
with it and its modifications entitle it to a 
place here. Indeed were there no other 
reason for attempting to preserve it a little 
longer from oblivion, than that indicated at 
the close of the last paragraph, we should 
not feel justified in pissing it by. It ia 
moreover, for* aught that is known to the 
contrary, the earliest instrument employed 
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in hydro-pneumaticol researches. Its gene¬ 
ral form and uses may be gathered a from the 
remarks of Athenagoras respecting it. This 
philosopher, 4ho flourished in the flfth cen¬ 
tury B. C\, made use of it to illustrate his 
views of a vacuum. 4 This instrument (says 
he), which is acuminated or pointed towards 
the top, and made of clay or any other ma¬ 
terial, (and used os it often lias, for the 
watering,of gardens) is in the bottom very 
large and plain [flat] but full of small holes 
like a sieve, but at the top has only one 
large hole.’* When it was plunged in water, 
the liquid entered through the numerous 
holes in its bottom; after whitili the single 
opening at top was closed by the finger to 
exclude die air; the vessel And its contents 
were then raised, and the latter discharged 
at pleasure by removing the figgA. 

44 As this was the ancient y or den pot of 
the Greeks, Pliny probably refers to it when 
he speaks of 4 sprinkling' water, oil, vinegar, 
&c. on plants and roots.f It appears *to 
have been continued in use for such pur¬ 
poses in Europe, through tho middle ages; 
and to a limited extent up to the 17tl»und 
18th centilries.i Figures of it arc, how¬ 
ever, rarely to be met with, for it seems to 
have been nearly forgotten when the dis¬ 
covery of Torricelli revived the old discus¬ 
sions on a vacuum ; and though Boyle and* 
others then occasionally referred to it, few, 
we believe, gave its figure. § Montfaucon 
speaks of examining an ancient 4 watering 
stick,' and also a 4 sprinkling potbut 
unfortunately he has not described either. || 
Of a great number of old philosophical 
works, that we have examined for the pur¬ 
pose of obtaining a figure, we met with it 
only in Fludd's works." 

Invention qf the Atmospheric Pump. 

44 It is uncertain when or by whom the 
common atmospheric pump was invented. 
It is supposed to have been tfnown to the 
old Egyptians, and to have been used in the 
ship in which Danaus and his companions 
sailed to Greece.** Asjthe antlia of the 
Greeks, it could not have originated with 
CteJibius, to whom it has sometimes been 
attributed, since it or some other machine or 
device is mentioned under that name, by 
Aristophanes and other writers who flourished 
ages before him. ff There are other ihdica- 
tions that it was previously known, for either 
it or something very like it is mentioned 

• As quoted Uy Switzer from UocUcr, Ilyd. 167. 

t Nat. Hlat. xvll. II and28 s xix. 12; andxv. 17. 

I Dictionnaire De Trdvoux, Art. Arrosoir. 

I Boyle's Philosophical Works, by Shaw, Lon. 
1725. Vol. 11. pp. HO, (44. 

II Italian Diary, Lon. 1725, 205. 9 

••See Edln. Encye. Art. Chronology, vol. vl. 265. 

ft Robinson's Antiquities of Greece, cap, 4. On 
Military Affairs. 


under the name of a syphon . This term, it 
is known was a generic one, being applied 
to hollow vussels, os funnels, cullenders, 
pipes; and generally to instruments that 
either ruised or dispersed water, os syringes, 
catheters, fire-engines, sprinkling-pots, &c.* 
That the machine to which we refer raised 
water by 4 suction,* is apparent from ancient 
allusions to it. According to Bockler, 4 the 
Platonic philosophers asserted that the soul 
should partake of the joys of heaven as 
through a siphon;' and by it Theophrastus 
explained the ascent of marrow in bones; 
and Columella the rise of sap in trees. In 
these instances, it is obvious that neither the 
ordinary syphon nor the Byringe could be 
intended, but the atmospheric pupj^*a ma¬ 
chine (feat Agricola described as a syphon ; 
and one to which the remark of Switzer only 
can apply—* the 9 syphon was undoubtedly 
the chief instrument known in the first ages 
of tho world, (besides the draw-well,) for 
the raising of water.' 

44 Nor is there anything *iu tBo account 
given by Vitrnvios of 4 the machine of Ctesi- 
bius,' which indicates that the atmospheric 
pump was not in previous use. His descrip¬ 
tion is obvioifcly that oT a forcing pump, 
(and appears to have been so understood by 
all his translators,) one whose working parts 
were placed not above but in the water it 
was cgnployed to elevate ; whose piston was 
solid, and which by means of pipes forced 
the water above itself: that raised the water 
4 very high;'—attributes which do not be¬ 
long to the common pump. It is true he 
has not mentioned the latter, perhaps be¬ 
cause it was not then employed as now in 
civil engineering, and therefore not within 
the scope of his design in writing his work. 
The. manner in which Pliny speaks of it 
shows that it was an old device in his time, 
since it was one with which even country- - 
people or farmers (the last to adopt new and 
foreign inventions) were familiar. In his 
19th Book, 4 On Gardens,' cap. 4, he ob¬ 
serves : when a stream of water is not at 
hand, the plants should be watered from 
taqjcs or wells, the water of which may be 
drawn upjby plain poles, hooks and buckets, 
by swapes or cranes [windlass], 4 or hy 
u pumps and such like.' And that these were 
no other than the old wooden pump of our 
streets, aud such as our farmers use, is ob¬ 
vious from a passage in his 16th Book, cap. 
42, where speaking of the qualities 
uses'of Afferent kinds of wood, he remarks, 

4 pints/pitch trees, and allars, are* very 
good to make pumps and conduit pipes to 
eonvey water; and for these purposes their 
woo«l is bored hollow.' 

44 Alttmugh sufficient time may be sup¬ 
posed to nave elapsed from the age of Ctesi- 
* See Ainsworth's Diet. 
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bios to that of Pliny for the introduction of 
the atmospheric pump to the countrymen 
of the latter (supposing it to have been in¬ 
vented by the former), we can hardly believe, 
if it were not of more remote origin, that it 
could even in that time have found its way 
into Roman farm-yards and gardens; much 
less that it-should have superseded, (as it 
appears to have done,) every other device on 
board of tteir ships. New and foreign in¬ 
ventions were neither circulated so easily 
nor adopted so readily in ancient as in modern 
days; and even now « long time would 
elapse before inventions of this kind would 
find their way through the world, afld longer 
before they became generally adopted. But 
had the*\npgips of which Pliny speaks been 
of recent introduction, he would certainly have 
said so; and had they been the 1 water 
forcers’ of Ctesibius, to which he alludes in 
his 7th Boqjc, he could scaroely ( have avoided 
recording the fact.” r 

Qrigiti of Safety-valves. * 


“ It should not be supposed that safety- 
valves were wholly unknown before Papin's 
time; on the contrary, they were frequently 
used, although this fact has not been noticed 
by any writer on the steam-engine. The 
liability of stills and retorts to be rent 
asunder led old chemists to apply plugs to 
openings in those vessels, that the vapour 
might raise or drive them out, and escape 
ere its tension exceeded the strength of the 
vessels: such were the plugs in ancient 
steam deities, see page 399. In some old 
works on distilling, conical plugi or valves 
are shown as fitted into cavities on the tops 
of boilers, and in some cases they were load¬ 
ed. In the * Motion Rustique de Maistres 
Charles Estiennc et Jan Liebault, Doctcurs 
en Medeciue,’ Paris, 1574, folio 196, 197, 
are figures of two close boilers, in which the 
distilling vessels were heated : one formed a 
wafer, the other a vapour bath. On the 
top of each is a conical valve opening up¬ 
wards. These served both to let out the 


superfluous steam and to introduce water, 
(ilauber, who contributed several valuable 
additions to the mechanical departraent’of 
chemistry, has figured and described, in his 
Treatise on Philosophical Furnaces, the 


modes by which he prevented out, 

or stills from beu**» Vitmn it; and ******* • 
A long atn emerges into pxJ*' h"* 88 

awsssatttss 

eg&ystfrtnsg 

1 Hurt'when the steam became to W high 
so that wnen -»_ c an d a portion 

it ctoeed 

escaped; the vai with the leaden 

itself, 1 being P re ® . » (English T$ns- 

Van on, Lond * , l6 5?J t P enSne ; was of this 
on Newcomen’s first engine " 


description. In the same work Glau¬ 
ber describes the most philosophical of all 
safety-vaAres, viz., a column of mercury 
enclosed in a bent tube wfiich comma- 
nicates* with the boiler or still, somewhat 
like the modern mercurial gauge. He 
also describes thgt beautiful modification of 
it known among chemists as the water 
lute, or quicksilver.lute: that is, around 
•the mouth or neck of a vessel a deep cavity 
is formed and partly .filled with water or 
mercury, as the case may be. A cylindrical 
vessel, open at top and closed at the bottom, 
.forms the cover: it is inverted, the open end 
being placed hi the cavity and dipping as far 
into the liquid as the internal pressure may 
require. In 1 The Art of Distillation, or a 
Treat*se of the choicest Spagyricai Experi¬ 
ments,’ &or, by John French, Doctor of 
Physic, Lond.° 1651, the author describes 
the same devices for preventing the explosion 
of vessels as those mentioned by Glauber. 
Speaking of the action of such safety-valves 
he observes, (page 7) “ upon the top of a 
stopple [valve] there may be fastened some 
lead, ,that if the spirit he too strong, it will 
only heave up the stopple and fet it fall 
down again.’ Papin’s claim therefore is not 
to the valve itself, but to its improvement, 
or rather to the mode of applying it by 
taeuns of a lever anil moveable weight; 
thereby not only preventing the valve from 
being blown entirely out of its place, but 
regulating the pressure at will, and render¬ 
ing the device of universal application.” 


AHSTHACTS OF SPECIFICATIONS OF ENGLISH 
PATENTS RECENTLY ENROLLED. 

William Fairbaiun, of Manchester, 
Engineer, for certain improvements in the 
construction of metal ships, boats*and other 
vessels, and the preparation of metal plates 
to be used therein .—Patent dated, July 6, 
1842* Specification enrolled January 6. 
1843. • . 

The plates are so rolled or constructed, 
as to be perfectly smooth on that side which 

awMPjjftflftcUie ouferttdeottmS^SBi* wfeut 
along the two inside edges of the P late 
archaised two bands or stems varying m 
breadth, according, the thickness of 
nlate and of course, the strength of met to 
jototog tfem. The Pte g ■ » *» 
S punched in the usual way, and afterwards 
counter sunk on the outside. In joining, 
the plates arc brought edge to edge, being 
flush on the outside;.and upon th e in; 
Sf is laid a Tie®* of * at bar 110,1 ** ierced 

!5L toroBMof «*• 

respond with the hole, to the plate, to which 
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it is to be riveted. Where it is required to 
have greater* strength, so as to resist in¬ 
creased external pressure, the flatfbar has * 
raised featheil along its outer side, the sec¬ 
tion of which will form that of a r B The 
binds, or strips, along the edges of the 
plates are to be of such thickness as to make 
the plate of uniform strength throughout 
when pierced for the rivets; and thus to ob¬ 
viate the risk of the plates being broken in • 
that pari, which is generally,«if not always 
found to be the result in cases of concus¬ 
sion, fitc. The rivets are so made as to All 
the countersink, and thus present an uniform, 
smooth surface on the outside*of the vessel 
when completed, which of course, must meet 
much less resistance in passing through the 
water. « 

The claim is to the manufacturing of 
plates and joining them as atfbve mentioned 
in the construction of boats and other vessels. 

William Revbll Vxqbbb, of Russbll- 
sq.itare, Esquire, for a mode of keeping 
the air in confined placet in a pure or re- 
xpirable f fate, to enable pertont to remain 
or work under wattr and other fijaces, 
without 9 conetant supply, of fresh atmo¬ 
spheric air. (Being a communication.) 
Patent dated July 7, 1842. Specification 
enrolled January 7, 1843. 

The invention which is the object of thif 
patent, is that already so well known to the 
public os that of Dr. Payeme, on whose be¬ 
half and his own, the patent has been taken 
out by Mr. -Vigers. 

The first thing claimed and specified is the 
depriving of the atmosphere, in .confined 
places of the carbonic acid gas which it con¬ 
tains, produced from respiration or combus¬ 
tion, by means of quick lime and caustic 
alkali, or of the lime aloftr, which is to be 
dissolved iu eight times its weight of water. 
The air in the apartment is to be passed 
through this caustic solution by a pair of 
bellows, tUe nozle of which reaches nearly to 
the bottom of the vessel containing the lime 
and water. The vitiated air thus comjjig in 
contact with the lime, the carbonic acid gas 
is absorbed. It is calculated that one cubic 
foo( of atmospheric air must be purifie^ for 
each person per minute. "' I * 

2. The patentee claims the restoring the 
requisite quantity of oxygen, to supply the 
place of that consumed; which oxygen is to 
be procured from the tipride of potash, of 
driven off from the peroxide of manganese 
by means # of heat, into the apartment or 
allowed to escape from vessels into whjch it 
may have been previously compressed. 

3. The patentee claims further, the purifi¬ 
cation of the air contained in the diving-bell, 
by the process described in claim 1, and the 
restoring the requisite proportion of oxygen 


from a vessel attached to the diving-bell, 
into which the oxygen had been previously 
compressed; also the allowing the escape of 
atmospheric air, which had previously been 
compressed several atmospheres into two 
compartments, one of which is situated at 
each end of a diving-bell, somewhat resem¬ 
bling a boat inverted, the centre one being 
occupied by the diver or workmen, who may, 
by means of stopcocks, regulate the supply 
according to their wants.- 

The specification is of extraordinary length, 
filling no less than ten skins of parchment, 
but the above extract contains all that hi 
material In it. 

Charles Roobrt Ayers, of Johk- 

STRRKY, BkRKVLXY-SQUARB, ^pFNlTBCT, 

for iogprovements in ornamenting and co¬ 
louring glass , earthenware, porcelain , and 
metals. — Patent dated July 23, 1842; 
Specification fondled January 23, 1813. 

If «the surface of the glass, earthenware, 
&c. is tf be covered with a plain ground, it 
is first to be coaled with sofne adhesive sub¬ 
stance, such as essence of lavender. A piece 
of net, or other thin tissue, is then laid over 
the article, 'winch is to be dusted over with 
the colouring matter ib the state of fine 
powder. The colouring matter, passing 
through the holes of the tissue, attaches it¬ 
self to the adhesive coating. The tissue 
is tiujn to be removed, and the article sub¬ 
mitted to the action-of the fire, taking care, 
in the case of metals, not to>bring them to a 
red heat, as the colour is mOre easily fixed 
thcreorf than on earthenware, porcelain, &c. 
When the«artioles arc to be ornamented with 
figures, &c., they are first qoated with the 
adhesive substance, and covered with net, or 
other tissue, as before. Stencil plates, made 
of paper, or any other convenient substance, 
in winch the figures have been cut out, are 
then'laid above |he tissue, and the colours. 
dusted on ; after which, without taking off the 
net , paper, Sf e., the goods ape subjected to 
the firing process. Another method of or¬ 
namenting such goods, described by the pa¬ 
tentee, consists in having the figures cut in 
blocks similar to woodcuts, which are covered 
with turpentine varnish, and 'impressed on 
the article' to be ornamented, which is then 
dusted with the^coiour or colours, and fixed 
‘ ax in ordinary pages. 

Claims.—1. The patentee-does not claim 
the application of colour to earthenware, &c. 
in a state of powder,' but its application iPt? 
state of4>owder, with net, or other tissue in¬ 
tervening. ■,». . 

2. The application of stencil plates of 

^rious.figures, as above described. • 

3. yhe impressing the figures or orna- 
menV by means of Mocks, and then duatj^g 
on the dolour. 
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NOTES AND JfOUCES. 


Thomas Bell, 0.t Saint • AusTEk, 
Cornwall, Mini Agent,./ or improvement* 
in the manufacture of copper. Patent dated. 
July 29, 1842:' Specification enrolled Ja¬ 
nuary 29, 1813. ; • 

The ore is passed through a aif ve having 
four meshes to the inch; it is then put in 
to hoppers over an .aperture formed in the 
top of the roasting furnaces, into which it is 
allowed to ppss b jf withdrawing the slide. The 
ore having been mixed with about g^th part 
(more or less, according to'the nature of the 
ore,) of lime, or other calcareous substance, 
is then spread evenly over the bottom of the 
furnace to be subjected to the actiofl of the 
fire. Mr. Betl'makes use of a doable fur¬ 
nace or fhis^ce of two chambers, one open-' 
ing into the other; the fire is v applied ,t the 
end of the first, and ths gases, &ci evolved, 
escape at (he outer end of tihiecond. When 
the ore has been sufficiently iposted, being 
then in a molten state, Jhe upper pvt is 
raked off, but that beneath’-being iif-a more 
refihed ptate, is ttf be drfiwn off by tapping the 
side of the furnace. The metal in this state 
i« then to be broken into pieces of 10 or 12 
pounds weight, and placed in a heated cupola 
along with coke oi* charcoal, °and a small 
quantity of lime or other calcareous' matter, 
taking oarfe to arrange matters so as to have 
always one column of coke up throngh the 
centrfi. The cupola is worked by any qf the 
common methods, and blast 'may be 

2 ‘ther cold or hot,.- As the molten metal runs 
it from the tap hole ajj. the bottom of the 
cupola it passes over a box containing sand, 
iota’ which the finer part of it is deposited; 
the remainder, flowing over, fans into a trough 
of water, ^rhich fs kept constantly cool by a 
feed pipe. The metal precipitated into the 
cold water is broken up and reduced to a fine 
granulated state, after which it undergoes 
the process of jigging, by wjrich it is sepa¬ 
rated from all earthy particles, &c. 

. The advantages of this process are stated tQ 

be—1st, time saved; 2nd, economy in fuel; 
3rd, saving in the expense of Jurnapfs; 4th, 
^nergtoea quantity of grafifelate#ntetal ob- 
' tained from a given quantity, pf ore v 

The patentee's claim is not to any part'of 
the process sepaUhtely, bat to the combina¬ 
tion of the whole in the manner before de¬ 
scribed. 


** AKO VOTieefl 

Registration of design** — The calicokpr inters 
have made a present of 3JkW ounces ofSdete to 
Mf. Emerson Tenhant; . I*., for Iris successful 

' the last.Co- 
jierglven qn 

. _5ttpant stated' 

“ that; during the five months previous tea the 
nmrtinent of the New (Iff-for the jnore effectual 
protection of Designs, the number or patterns of all 
aims for Carpets, silks# fbawls, and paper-hanging, 



amounted to*bufr 53 v but- thatthe number of tho 
same'description of doslgni, registered iu the five 
‘months since,' had been no lesa^dn 435. But, in 
addition to goods of this class, prjgitsd deslgns upon 
cotton h|jd now, for the first tlme,6beei) admitted 
to register \ ahd of these alone there bad been de¬ 
posited since the passing o! the Act no fewer than 
2,366. Its success,,however, Was still .shore appa¬ 
rent in the remarkable foot, that, whilst during the 
three years’ existence of the former, Jaw, there were, 
registered or every description of articles, metals- 
iudiidcd, but ] f 42tdesigpsi there had already been 
Registered, within four months and three weeks 
since the passing. ,of ,the measure, no fewer than 
2,634 under the system which he had had the ho- 
“ nour to introduce.’* 

Natural Gas /,lyhts.—8o abundant is light car¬ 
bureted hydrogen-gas in some of the noithcrn 
fairies, that to froettre a patural gds light, a small 
hole a few Inches deejfchsa only to be made in the 
coal, and g tube Inserted, when the gas discharges 
through it so freely as tp enable it to be lighted at 
the end. At Wallsend Colliery (c. pit,J there lias 
been fJb many year* fcn universal discharge of gas, 
which burnB fit the pit mouth pritli a bright light • 
that is visible ’forimlles. It isbosyrcyed in metal 
pipes from a single goaf or .rfstMfilr, of not more 
than fli'e acres, into which ft pdurs 281) yards below 
the surface,, and 2,000 frpm the shaft. Day and 
niglvt it continues to discharge ht the rate of five 
one-fifth hogsheads ppr minute, aud six yearn ago 
was more than double that amount !—South Shields 
Report on Accidents in Jltf/ies* * 

ExpObHons of Fire-damp on hoard of Collier />*- 
sets.—On August the 5th, 1316, ftp shift Flora , of 
London, having just taken a cargo of coals on board 
In Sunderland harbour, blow up with a terrible 
explosion; thc,.deck beams were broker, and the ' 
decks tain up. On July 4th,'1817, the Ffy, of Ely, 
lying at Brandling fetalth, oh the .Tyne, with a 
cargo of coats. just taken in; the gits from it ex¬ 
ploded, burnt the captain in the cabin, tore up part 
of the dpek, threfe ajboatfrogvthe hatches, and did 
other smotts. damage. Uppn tlxo 21st July, 1836, 
the sloop Enterprise) when at sea, witji coals from 
Pembroke te Newport, Isle of Wight, had an nlann- 
t ing explosion), which fortunately only frightened, 
hut -did not Injpre the creW. And the schooner 
Mermaid, 6i Guernsey, upon the 2t)th August, this 
yeas,-(1842}, lying at South Shields, .sustained an - 
explosion: she had been laden that day with Hilda 
coals, aud the hatches immediately bffttened down; 
when six. hours after, the ga&from the coal ex-' 
ploded at thq forecastle lamp, ope mail was knocked 
down $nd inUplfburnt fa thefmee^another injured, 
the mate ;'etrdck jlof n ia the .cabin, and a batch 
started.^A’chrcumstance not ufidcs6r\ing of notice, 
Hghtmftg. In great Abiyulanc^was paying *n the 
atmosphere all-around the veuel at the time.— 
South SltfeldsfReport* \ 

Hoiu. long wlH the Cuhl FMds'pf'Qreat Diitain 
last f-r-According to Conyb£ar$ and 1 *others of our 
abler jftfldogists, 20u0 yearsht*leii'dt. But Sedgwicke ; 
and Auckland say that 4.ypa>s-w^ll have but 
. Hitlejhvore than, themmjrefpur hgst seams.'* And 
the South Shields Minmittee, in tfiirir recent report 
on accUkrntS fa imtt.es, ttOf odly concur In this opi¬ 
nion, but dcsqrlbo;4jtit T^o fCjtioiffot’.our great 
northern coal field as bftpnninjf already to experi¬ 
ence the dltlioultiefr'of eriUhtslion in the filter de¬ 
scriptions of coal.. M Qian abundant supply of coal 
from other parts of tlHPworid, however, when our 
oWh mines are eXhAUffed there appears to be no 
fear; fdrFrance, Belgium, Saxony, Bohemia, Sile¬ 
sia, Russia, Syria, the £a*t Indies, China, Australia, 
and the United States, are* all mentioned as being 
rich this valuable mineral. English coal is flow 
sold at the coasts of Franca and Ariierfca at a pro- 
but this arises, in'*tlie opinion of the^ South 
Shields Committed, solely from the want of cabitdl 
iu these' countries to work their own-gUnCs to ad¬ 
vantage; a state of tiiiifgsrorMch It is not reason¬ 
able to oxpqot can always cpntlnue. ' 
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WOOJjRICHS PATENT PROCESS OF MAGWBTO-PI.ATIKG. 
[Patent dated Augult 1* 1842; Specification enrolled February 1,184S.] 


Among the discoveties*in connexion 
with the meehanical arts which hare been 
made within the last four years, the most 
extensively valuable are undoubtedly those 
relating to the coating of one metal with 
another metal—as copper with gold, tin 
with silver, &c., by galvanic precipitation. 
They have already gone far to supersede 
entirely the 'older an<f more mechanical 
methods of gilding, silvering, antiplating. 
Since Mr. Spencer first led the way, with 
so little^$cuniary advantage to himself, 
he has been followed by a host of fallow- 
labourers—each striving to appropriate 
either the titular proprietorship or the 
more profitable usufruct, of some por¬ 
tion of the new field ofc invention which 
he laid open to their enterprize. Vatcnts 
have been*taken out far a great number 
of modes of precipitation, differing more 
or less .from one another, but all coming 
under the now universally accepted , de¬ 
nomination of Electro-Plating. Among 
the more prominent and successful of 
these patentees are the Messrs. Elkington, 
who have established manufactories in 
London and Birmingham, at which the 
* most beautiful articles of manufacture, 
suck as vases; candelabra, tea-urns, cof¬ 
fee-pots, dish-covers, &c. &c. are'plated 
with silver and gold by the* galvanic 
agency. . 

We have now the pleasure of being the 
first to bring under public notice an 
equally remarkable application of Ecience 
to this branch of art which has been just 
made by Mr. J. S. Woolrich of Birming¬ 
ham. It consists in the accomplishment of 
• the same purposes by means of magnetism. 
Every one is acquainted with the property 
which the magnet possesses qf attracting 
steel needles and of communicating the 
magnetic property to iron and steel, tfbt 
it will, no' doubt surprise most persons 
to see the same power emploved hi 
the &rt of plating metals. Barring the * 
reader for h fnll explanation of the de¬ 
tai ls. of the pr oems to the inventor’s Bpe- 
■*SficationpWhch on aheouht of Us more 
than ordinary importance we shal give 
at length, we shall ncre content our¬ 
selves with pointing out soma qf the more 
prominent advantages which mis process - 
of magneto-plating, as it is appropriately 
turned, appears to 'possess over •electro¬ 
plating. Being effected without the aid 


of galvanism—neither acids nor salts arc 
employed, and there is no wear and tear 
of galvanic batteries. In fact, when the 
apparatus is complete, the cost of which 
is moderate, it will last for an almost un- 
'limited period of time; for os there is no 
destruction ih working it, of any of its 
parts, except by friction, it must be long 
before any renewal of them can be rc- 
•qiiired. Tne^pparalustoo, maybe relied 
on for working with the greatest certainty 
and regularity, in both which respects the 
galvqpic battery is greatly deficient. The 
facility witfe which it may be managed is 
also remarkable—the same machine being 
capable of plating articles from the size 
of a pin’s-head to that of a candelabra. 

** My improvements in coating with metal 
the surface ‘of articles formed of metal, or 
metallic alloys, consist in the employment 
of a Magnetic apparatus in combination with 
metallic solutions, and my mode of opera¬ 
tion is hereinafter particularly described. 

“ The magnetic apparatus which 1 have 
employed for that purpose, is shown in 
fig. 1, which is a plan; fig. 2, a side eleva¬ 
tion; and fig. 3, an end elevation. The 
magnetic apparatus, is, in part composed of 
a compound horse-shoe magnet A, figs. 1 
and 2, placed in a horizontal position, on a 
’ wooden platform, or table, and when ad¬ 
justed, it must be firmly affixed thereto. An 
armature D D is fixed to a spindle, or shaft, 

C C (fig. 1). The spindle, or shaft, re¬ 
volves in bearings a a. A wheel E is 
fixed upon the spindle, or the shaft, and is em¬ 
ployed to give a rotary motion to tile shaft, 
and of course to the armature, which is thus 
made to revolve before the poles BP, of the 
magnet A A*figs. 1 and 2, The armature 
is made by bending a ’ flat soft iron bar 
(riioffh at fig. 4, E D,D EAjahicb must 
be attached to th§ gp shaft C. About 

flftywyagda^ £3j5per wire of ebCut -j^th of 

inch thick, oaovered with suk thread? is 
woundrin a spired direction round each end • 
of the armature. One. of the covered Hires 
is begun to be wound from the end h of the 
wire, fig. 1, and continued towards the poles 
F P of the magndfc, and thence backwards 
and forwards, ending at c. The other cover¬ 
ed wire is begun to be wound oft gie other 
side of the armature at z, and wound towards 
the'end D of the armature, in, a direction 
from the poles of the magnet, and thence 
forwards and backwards* ending at e, where 
the two ends of the wires must be joined 
together by solder. To the armature p, I 
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affix by two scr e w • e, what 1 call a divi- other end of the cylinder of box-wood. Poor 

Her, which is shown of the real size at figs, brass springs, W X Y Z, are attached by 

6, 7 and 8. The divider Is composed it a screws to the upper parts of four brass 

brass tuboy, at one aid of which is riveted pillars, each pillar being fixed at its bottom 

a piece of brass f % as a means ft affixing end into a yoo^jcn table, or platform, upon 

the divider to the armature, as shown at which the compound magnet is fastened, as 

fig. 1. At the other end a cylinder of box- before mentioned. These springs Are so 

wood g, is affixed. A. piece of copper adjusted, that while two of the springs,W-And 

of the form shown at A, fig. 8, is screwed Z, are pressing on the two pieces of copper 

to each end of the cylinder of box-wo^l, A A (oneof which piecesof copper is affixed to 

and it will be seen by examining figs. 7 and one end of the cylinder of box-wood, and 

8, that each piece of copper A A is rather the other piece of copper to the other end of 

less than a semicircle. One aid d (fig. 1) of the cylinder of box-wood,, in the manner 

covered copper wire is connected to the before described,) the othew springs, X and 

piece of copper at one end of the cylinder of Y, am pressing on the cylindrical surface 

box-wood, and the end 4' of wire A (fig. of the box-wood, and vice verse. Near the 

1), is connected to the piece of copper at the bottom end of each pillar a hole is drilled, and 



a piece of copper wire of about ^th of an ” The article to be coated with metal 
inch in diameter is passed through the holes should be well cleaned, and then should be 
of the two pillars on each side of the divi- brought into contact with the wire T, and a 

der, and is secured to each pillar by a bind- plate of metal, atmtlar to ti^lMbMa^ioh 

tog screw, As shown*at T, figs. 1, 2 and 3, the metallic solution is partly composed, 

and at U, figs. 1 and 3. must be brought into contact with the wire U. 

“ When 1 desire to coat with metal the sur • “ The article to be coated with tsStal must 

face of articles formed of' metal, or metallic be immersed in the solution contained in an 

alloys, I plaoe *n earthenware vessel con- earthenware vessel, and the plate of metal 

tainiEg a solution (prepared as hereinafter connected to the wire U should be previously, 

described,) as near, as may be convenient to either wholly, or partially immersed hf the 

the wires T and U* solution, the portion of the superficies of the 

Vt ' 
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plate to be immersed depending upon the 
relation of the same to the superficies of the 
article to be coated; care must be taken 
that the article to be coated with metal, and 
the metal plate, do not touch* though they 
should be placed near to each other, 

“ A screw S (fig. 1) is used to adjust the 
distance between the poles P P of the mag¬ 
net, and the ends of tne armature D. 

" The magnetic apparatus being in the 
position shown in the engravings, figs. 1, 2 
and 3, and'all other things being adjusted as 
hereinbeforementioned, rotary motion is com¬ 
municated byt band to the wheel E, and 
consequently, to the shaft C C (fig. ft), and 
to the armature D D, and to the coils of 
covered wgeB B,and also to the divider G. 
1 have genCThlly given to the shaft C C, 
about 700 complete revolutions per midute, 
and the distance between the ends of the 
armature and the poles of the magnet may 
▼ary from 3 inches to 100th pari?of an inch, 
the latter being the nearest practical^ dis¬ 
tance for revolution. The weight of metal de¬ 
posited in a certain time on the surface of 
articles formed of metal or metallic alloys, 
will vary as the distance varies between the 
ends of the armature and the poles of the 
magnet; the weight of metal depbsited will 
also vary as the number of revolutions of the 
armature varies, and'also with the weight of 
the metal contained in a given volume of the 
metallic solution in which the article ttf be 
coated is immersed. 

“ The solutions which I use are made in 
the following manner: 1 take of the best 
pearlash of commerce 28 lbs. (avoijrdupois) 
and add to it 30 lbs. (avoirdupois) of water, 
and boil them in an iron vessel until the 
Vpe&rlash is dissolved; the solution should 
then be poured into an earthenware or other 
suitable vessel, and suffered to Btand until 
the liquor becomes cold. It should then 
be filtered, and 14 lbs. (avoirdupois) of dis¬ 
tilled water added thereto ; sulphurous acid 
gas (obtainedby any of the known processes) 
should then be passed into the filtered liquor 
until it is saturated, taking care not to add 
sulphurous acid gas in excess. The liquor 
should be again filtered, and the liquor s<9 
filtered is what I term the solvent, or sulphite 
of potash. 

“ To make the Silvering Liquor which I 
use in coating with silver the surface of 
articles formed of metal or metallic alloys, 
I dfeg feftJ.g-Oz, (avoirdupois) of crystallized 
nitrate of silver in 3 lbs. of distilleAwater 
(in a clean earthenware vessel), and aqd to 
the solution, by a little at a time, tite before- 
mentioned solvent, so long as a whitish co¬ 
loured precipitate is produced (care being 
taken not to add more of the solvent thantis 
necessary). After the precipitate haa sub¬ 


sided, I pour off the supernatant liquor, and 
wash the precipitate with distilled water. To 
the precipitate I add as much of the before- 
mentioned solvent as will dissofce it, and 
afterward add about £th part more of the 
solvent, so that the solvent may be in excess $ 
1 then stir them wgll together and let them 
remain about 24 hours, and then filter the 
solution, when it will be ready for use. This 
i§ what I designate Silvering Liquor. 

“ To make thg Gilding Liquor which I use 
in coating with gold, the surface of articles 
formed of metal or metallic alloys, I dissolve 
4 oz. (troy) of fine gold in a mixture of 11 
fluid oz. of nitric acid (specific gravity 1*45), 
•and 13 fluid oz. of muriatic acid (specific 
gravity 1*15), and 12 fluid oz. of distilled 
water: .1 then evaporate the solution and 
crystallize. 4 then take the crystals and 
dissolve them in 4 lb. of distilled water, and 
precipitate the gold by pure magnesia. I then 
wash the precipitate, firstly with distilled 
watec acidulated with nitric acid, and after¬ 
wards with distilled water alone, and then 
add to the washed precipitate so much of the 
before-pientioned solvent or sulphite of po¬ 
tash as will dissolve the precipitate.* I then 
add about £th part more of the solvent, so 
that the solvent may be in excess. I then 
stir them well together, and let them remaiu 
about 24 hours, and then filter the solution, 
when it will be ready for use. This is what 
I designate Gilding Liquor. 

“ To make the Coppering Liquor which I 
use in coating with copper, the surface of 
articles formed of metal or metallic alloys, 
I dissolve 7 lbs. (avoirdupois) of the crystals 
of sulphate of copper, in 30 lbs. of distilled 
water, and add to this solution a solution of 
carbonate of potassa in water until precipita¬ 
tion ceases; 1 then filter and collect the preci¬ 
pitate and wash it with distilled water, and 
put it in a dean earthenware vessd; I then 
add to it as much of the before-mentioned 
solvent as will dissolve the precipitate, and 
afterwards add £rd more of the solvent, so 
that the solvent may be in excess; I then 
stir them well together, and let them remain 
about 24 hours, and then filter the solution, 
when it will be ready for use. This is what 
I designate Coppfiting Liquor. * 

“ Thefthickness of metallic coatfng to be 
deposited on the article intended to be'coat¬ 
ed, will depend on the time during which 
the article is submitted to the operation of 
the magnetic apparatus and solution; a thin 
coating will be deposited in a few seconds, 
whilst to obtain a thick coating, tile article 
must be submitted to the constant operation 
of the m&gnet and solution for several hours. 
To adjust, the magnetic apparatus for opera¬ 
tion, it will be requisite to ascertain which 
of the two copper wires, T and U, should be 
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connected to the article to be cqpted. I 9 - 
certain it aa follows: I put the magnetic ap¬ 
paratus in motion, and then pass tjm ends of 
both the copper wires T and U into water 
acidulated with sulphuric acid, when, if the 
magnetic apparatus is id proper working 
order, gas will be given off at one of the 
wires only, to which wire 1 connect the 
article to be coated, and I connect the other 
wire to a metal plate as bdfore described. 
When the surface of the article to be coated 
is not of metal or metallic alloys, I give to it 
a metallic surface by rubbing plumbago upon 
it, and I then coat with metar the plumbago 
surface by the method before described. 

“ The distance at which the poles of the 
magnet should be placed from the Ads of 
the armature, will depend qpolf the snper- 
ficies of the article to be coated; the larger 
the superficies of the article the nearer must 
the magnet be placed to the armature, and 
the smaller the article, the greater must? the 
distance be increased, the distance being in¬ 
versely os the superficies of the article to be 
coated. If the surface of the articlePto be 
routed wfth metal, becomes, while in con¬ 
nexion with the magnetic apparatus of a 
brownish or darkish appearance, or if gas be 
evolved from the surface of the article during 
the operation, the magnet mnst be adjusted 
by the screw S, fig. 1, so as to increase 
the distance between the poles of the mag¬ 
net and the ends of the armature, until 
the metal contained in the solution is pro¬ 
perly deposited.” 


JEFFERY'S CEMENT IMITATION 
CAOUTCUOUC — EIGHT NINO. CONDUC¬ 
TORS - WOOD PAVING, ETC. 

Sir,—In your last Number (1018) 
there is & letter from Mr. &hn Joiner, 
on the subject of Jeffery's marine glue, 
to the remarks on which I, in great f>art, 
agree. I take blame to myself for not 
having sooner commufflcated with you 
on this subject, as it is sgperal months 
since the first exhibition of the cement 
in questioif at Woolwich. Bat many 
remora paralyze my actions and exer¬ 
tions. 

1 have for many years past been in¬ 
duced to experiment da the best mode 
of inaking*eement, to join wood, glass, 
china, &o. Amongst other works, I had 
to “ glue” the parts of my artificial 
shafts for my apparatus for flying in the 
air by purely mechanical me&tis , in which 
I so far succeeded, as to form shafts 24 
feet long, and weighing only 8 lbs., that 


would support my weight suspended 
from the middle. This was in 1824. 

I also endeavoured to form a cement 
much stronger than glue, and indissoluble ' 
in water, for joining parts of fishing-rods, 
dozens of which I have made for my own 
use, far superior to those of the trade. 
White of egg and oyster-shelllimemakc a 
very good cement; but the best was a basis 
cf shell-lac. This I united with another 
substance ; and (hat you, # well as Mr. 
Joinery may judge of its adhesive power, 

1 will mention a fact. In 1883,1 pur¬ 
chased a huge globular bottle, called a 
tarboise, for the purpose ofrorming it 
into % vase, in which to keep gold and 
silver fish. To suit it for this purpose, 
it was necessary to cut olf the neck, so 
as to form an aperture of, at least, G 
inefaes/diameter. This I accomplished 
in the well-known way off winding round 
it several turns of string soaked in spirits 
of turpentine, then setting the string on 
fire, and throwing on Jt a bucket of cold 
water, wherrthe flame*is about to expire. 
The separation instantly takes place 
cleanly where the string was burning. 
But in this case, 1 used too much tur¬ 
pentine ; some drops ran dow’n the sides 
and caused several vertical cracks. To 
remedy this error, I wound round the 
upper .edge of the glass globe a long 
piece of fiik ribbon, steeped in the com¬ 
pound shell-lac cement I above allude to. 
The vase remained exposed to the weather 
and rain during two months in my gar¬ 
den, but I observed that the ribbon firmly 
adhered. I took it into my head to try 
its state upon the glass. Upon tearing - 
off a part that touched the glass, nume¬ 
rous scales of glass were brought away, 
and adhered to it like scales upon a fish 1! 

I then placed a joint of a fishing-rod, 
joined witn*this cement, in a water-butt. 
After a week’s immersion the cement 
was as firm as ever, without any binding 
over the joined part, or any varnish. 

So much for marine cement—except, 
that I must say, that shell-lac will not 
do alone. Its tenacity is wonder ful in a 
straightgOu\\, but as yous-atacefflgWi 
correspondent, Mr. Joiner justly remarks, 
it is somewhat *' too brittle.” I Aave 
opened many a well-corked bottle of 
wine with a stick of sealing-wax; but 
the pull be not quite vertical, the con¬ 
nexion breaks. 

It is well known that India-rubber, 
when once dissolved, merely by heat, will 
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never again solidify, but remain a clammy 
tar-like substance, without any power 
of adhesion. I endeavoured to com¬ 
bine caoutchouc with shell-lac—but did 
not succeed to my wish, probably fro# 
lack of manipulative skill and other 
means. But the composition which I 
have above alluded to, which pulls scales 
off a glass bottle, and is unaffected by 
the rain for many weeks , will do for all 
the purposestthat I calk think of. 

For the amusement of your chemical 
readers, 1 will mention that 1 have made 
an artificial caoutchouc, which in ap¬ 
pearance and elastic feel cannot be dis¬ 
tinguished from the real, but it \i not 
uile insoluble in water* It is thus : 
iasolve an equal weight of^glue in as 
much treacle over a mild fire in an iron 
vessel; then add the like weightVf lin¬ 
seed oil. This tnixture will soon amal¬ 
gamate, and the product will be such in 
appearance and elasticity, as to make any 
body swear that it is caoutchouc. 

To kill more than “ one bird with one 
stone,*' is expedient and convenient, both 
for writers and readers. Two very im¬ 
portant subjects have lately been mooted 
in your pages— Lightning Conductors 
and Wood Paving. One gentleman re¬ 
commends copper bands to be attached 
to the masts of a ship, and then to go 
down through the keel into tjie water 1 
Is not this placing a very dangerous visi¬ 
tor in too close propinquity with the body 
to be protected 't In my recent letter 
on lightning conductors—in which I say, 
that tubes, having two surfaces, are bet¬ 
ter conductors than solid rods—I forgot 
to mention, that the upper, or at least 
attracting part, should be perforated with 
holes. Gas tubes, tinned, would answer 
admirably. The chains I recommend 
to be carried down the shrouds, so as 
to touch the water. Conductors mustebe 
made fast to the walls of a building by 
stays of stone, or tile, or glass let into the 
wall; metallic staples are quite “ con- 
1 traindicated," as liable to induce lateral 
escapes of the electric fluid. Chain 
ftmuw<wu. should be filed, so a& to pre¬ 
sent between each link a flir grater con¬ 
tact of surfaces, than when they are left 
round, when they only touch each other 
• by a point 

11 Junius Redivivus ” addressed you 
some short time ago on the spbjcot of 
wood paving, and in his letter objected to 
the blocks being laid atanindinaton of 45°. 


He is perfectly right in his theory. But in 
order to demonstrate the fallacy of a the¬ 
orem, itgis often necessary to push its 
confutation to the argumentum ad ab- 
surdum: so, for example, I will figure 
to you and your readers the horizontal 
trunks of trees laid down on many Rus¬ 
sian ana Polish roads, over which the 
carriages bump enough to shake the teeth 
out of the heads of travellers. Of course, 
great ruts are formed across these trees. 
So, taking this absurd position, we must 
come to the Conclusion, that any angle 
deviating from the vertical must be more 
or less bad. The angle of 45° is just the 
mediiftn between the worst and the best, 
vrhich is at no,angle at all, but vertical, 
as I recommended in my pamphlet of 
1824, and still recommend; for which I 
was. laughed to scorn by tlic periodicals, 
in prose and verse. "Junius Redivivus” 
must remember the song which appeared 
in tlv Monthly Repository, in review¬ 
ing the second edition of my pamphlet, 
published in 1884, which supposes a hand 
of St. Giles’s Irish labourers, *‘ warming 
their dusky hands at a Christmas fire, 
tinging praises to Mace rone, for sup¬ 
plying them with fuel from nis wood 
pavement .” It begins thus— 

“ London streets are paved with wood, 

Long live Mnceroni! 

For we’ll blow out with summut good, 

Sav’d out of our coal money/ 1 frc. 

The Monthly Repository might just 
as well have represented these same peo¬ 
ple burning the doors and shutters of all 
the shops about their neighbourhood!! ! 

So it is with every introducer of any 
thing new. Fulton, Windsor, Koenig, 
&c., even sto the immortal Watt, who 
worked his steam-engine patent without 
profit, until it was nearly expired; but, 
meeting with the rich Boulton, got from 
parliament another fourteen «years' ex¬ 
tension of theq^atent, and made a million 
of money! 

To say a few words motto on wood 
paving, I see in the newspapers that a 
brace of aldermen are exerting their 
voices in its depreciation. Now, Sir, I, 
who may justly be called the greatest 
promoter of it, so far back as 1824, may 
very easily be supposed to have paid 
some attention to its construction and use 
in the streets of this metropolis. 

Although i have, over and over again, 
preached in vour too good Magasine— 
too good for ute rabble rich—how waste- 
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fully the wood and stone pavements are 
laid, with reference to materials, labo tr, 
and, mostiof all, expense, I think I may 
do some good, if people would§ “ read, 
mark, learn, and inwardly digest ," by 
repeating a truism, namely, that there is 
no need whatever for tne substratum of 
gravel, then of broken granite, then of 
concrete. All this labour and expense 
could* be saved, by the ^proper use of 
my patent machine, which you, Sir, 
christened (in 1824) “The Flying Stone- 
driver." With respect to the wood patt¬ 
ing being more slippery fb horses than 
the granite, 1 deny it in toto. I have 
watched carriages going-over it, and then 
getting upon the granite; tly slipping of 
the horses' feet was at least equal on both 
surfaces. 

In my suggestion of wood paving of 
1824, I propose to sift fine dry qand.over 
it, so as to fill up all the interstices. Fine 
dry sand will form the firmest possible 
block between the blocks of w#od or 
stones. •1 then advised hot coal-tar to be 
poured with a rose-spouted watering-pot 
over the wood pavement, which will have 
the effects of preservation and anti-slig • 
riness. As to the present system of “grout¬ 
ing ” upon the pavements after they arc 
laid, it is utterly impossible to conceive 
any more evident exhibition of obstinate 
imbecility and waste! Every child knows 
that mortar, when dry, or “ set," is ex¬ 
tremely friable; to promote the pulver¬ 
ization of this “grouting," the lovely 
rammer called “Lady Griffin" is ap- 

? lied by dozens of grunting Irish paviors! 

.Qok at the wood paving along that street 
which goes diagonally from the Strand to 
St. Martin’s, by the Charing-cross Hos¬ 
pital. Mangre all the substrata of gravel, 
granite, and concrete, it is as even as the 
surface of the Thames in a gale ofrwind! 
Every day, workmen are seen taking up 
blocks from out or holes—instead of 
adopting*tny plan of banting down the 
protuberances with my irresistible 
machine? 

I have some other matter to speak of, 
but time presses this week; so 1 must 
conclude by saving that I am 
• Your dbedient 

F. Macehone. 

February 14,1849. 

At Mr. Cunningham'*, PublUher, ' * 
Adelaide-* tree P, Trafalgar-square. 


ALLOWANCES TO BE MADE IN THE CASE OV 
HIGH-PRESSURE STEAM-ENGINES FOR 
NOMINAL HORSE-POWER'IN COMPARISON 
WITH LOW-PRESSURE ENGINES. 

Sir,—There does not exist, I appre¬ 
hend, any generally established rule for 
the horse-power of high-pressure steam- 
engines. In low pressure ones, custom 
seems to have authorised a sort of double 
standard, first, Boulton and Watt's rule 
for horse-power, or an approximation to it, 
for the commercial unit oEj^ize; second, 
a pressure of steam in the cylinder of 
about 16lbs. per square inch, as the basis 
of actual power, after the requisite de¬ 
ductions for friction and othefresistances 
have been made—the steam being re¬ 
quired to be* supplied throughout the 
stroke from a boiler, having 2lbs. or 
3lt>8. per square inch on the safety-valve, 
and without any forced firing. With 
easy firing, these engines may be worked 
at naif expansion, and the mean steam- 
pressure will then become about I4lbs. 
For commercial purposes the surplus 
steam-pressure transmitted to the crank 
is assumed as being about 7lbs. per square 
inch on the piston, and the cylinder is 
supposed to be of sufficient size, that 
wh«n its area in square inches is multi¬ 
plied by 7lbs., and again by about 220 feet 
per minute velocity, and the product 
divided by 33,000lbs., the result will re¬ 
present the required number of units of 
nominal horse-power at which the engine 
is commonly rated. When, however, 
the values of the friction, and other resist¬ 
ances often included in. that term, are 
deducted from the 16lbs. steam-pressure 
supplied to the cylinder by the boiler, the 
remainder, amounting to lOlbs. or lllbB. 
multiplied by the area of the piston in 
square inches, and afterwards by its velo¬ 
city per minute in feet, and divided by 
33,000lbif., gives the number of units of 
actual horse-power. There is conse¬ 
quently a tendency to refer to the nominal 
horse-power, whenever it suits the in¬ 
terests of parties to underrate the power 
of an engine in comparison with the work 
done, and to refer to actual horse-power 
when the object is to overr ate, a t wp swer 
in comparison with the coal consumption 
per horse-power per hour. • 

The recent practice of increasing, in 
the river steam-boats, the pressure *ip 
thg cylinder to 8lbs. or lOlbs. per square 
inch, jmd working it expansively, under 
circumstances that tend to increase, 
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rather than diminish, the actual pressure 
transmitted to the crank, presents similar 
difficulties'*' to a greater or less extent, to 
these which occur in estimates of the 
horse-power of high-pressure, or non¬ 
condensing engines. V 1 

An instance-of conflicting statements 
of horse-power from the same data, may 
he noticed in the last January part of the 
Mechanic$ Magazine, arising from the 
waut of a standard for high-pressure en¬ 
gines, and well-defined forms of expres¬ 
sion to represent the gross po^er ex¬ 
erted by the steam on the piston, and the 
surplus transmitted, or supposed to be 
'trapismitwd, to the crank. The cylinders 
of the Novelty's engines arc )3 inches 
diameter; length of stroke, 2 feet 4 
inches, making 56 double strokes per 
minute; and the expression flsed is, that 
the “ effective force of steam on $u*pis- 
ton is about 20lbs. mean pressure, being 
cut off at half-stroke." This expression 
means, I apprehend,20lbs +14‘7 =34*7lbs 
mean cylinder total pressure, and consc- 

qucutly, _1__ — 4libs, ste&m supplied 
from the boiler during half the stroke. 

- f- - - ' • 

| Full Stroke..... 

Low Pressure 4 . ’ 

l Half Expansion .... 

{ Atmosphere Included 

Atmosphere Excluded 

The necessary allowance for friction is 
greater in low than in high-pressure en-. 
gines, on account of the air-pumps and 
injection-water, though, perhaps, not to 
the extent of lO^and 16 per cent., so that 
the above table justifies Mr. Wimshurst 
in adopting the simple rule of taking Cjp 
per cent, of the gross pressure above the 
wasted atmosphere, for the pressure on 
the crank for nominal horee-power. 

The practice of deducting the wasted 
atmosphere seems analogous to that of 
de dsQtiftg . the amount of the imperfect 
vacuum in iSW pressure engines, \nstead 
of treating both as items of the resist¬ 
ances R> the total moving steam-pressure; 
yet in all cases I should consider the 
plfasure shown by the indicator as the 
best basis for calculations, cither of No¬ 
minal or actual horse-power, especially 


Tredgold, p. 188, (old edition,) uses 
the term effective pressure” in a dif¬ 
ferent sense, namely, as indicating the 
calcula^d pressure supposed to be trans¬ 
mitted to the crank for nominal horse¬ 
power, after numerous deductions are 
made from the boiler pressure as the 
basis of the estimate. Mr. Wimshurst, 
proceeding on the above data, in bis Chal¬ 
lenge to all England, calls the Ndvelty’x 
engines, of about 26-horee-power. 
41 Stern post,” in correction, estimates 
them at 41 horee-power, and omits any 
allowance ovffr for engine friction. Now, 
4*1x6= 24$ horse-power, or about 
25 liorse-powcr. The question, there¬ 
fore, *that presents itself, is —whether 
this mode can ]>c admitted as fair, in the 
comparison between high and low pres¬ 
sure engines, as regards nominal horse¬ 
power ? 

To obtain the assumed pressure in lbs. 
er square inch on the crank, we should 
avc ii lbs. x 6 = 12lbs. for comparison 
with 7lbs. out of lGlbs.. The pfer cent- 
ngc of allowances and power would then 
stand thus:— 



lbs. 

Allowances 

Power. 

16 

7 

56 

44 

14 

7 

50 

50 

• 34-7 

12 

65 

35 

20 

12 

40 

60 


for the comparison of engines of dif¬ 
ferent classes. The more comipon me¬ 
thod, however, is less objectionable when 
different engines of the same class are 
compared. In such cases, custom affords 
a strong plea for its continuance, but its 
liability to error*and mistake, ought, 
perbSp‘8, to induce' a change to the more 
correctr method, which affords better 
means of comparing the power directly 
with the water and coal consumption, ne¬ 
cessarily used to produce the steam 
power. 

The difference between actual and no¬ 
minal horse-power has been often pointed 
out, but I would refer your readers to 
Mr. Bcrgin’s “ Observations on the 
Government Report on»thc Atmospheric 
Railway,” as the best and simplest I 
have tnet with; and I trust the conduct 
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of the Commissioners will have the good 
effect of inducing the public to under¬ 
stand the general bearings of this sub¬ 
ject.* • 

By a confusion in the calculations of 
the horse*power t the engine at Worm¬ 
wood Scrubs was called a 2j-horse¬ 
power engine, leading to the inference 
that its. cost at about 40/ per horse- • 
power would be about 1000/., while it 
turned out that its commercial horse-power 
was only about L6, and the cost (>40/. 

All purchasers of high-pressure en- • 
gines, who have a due regard to their 
own interest, should take care to pur¬ 
chase by a nominal horse-power, deduced 
front the actual power transmitted t8 the 
crank by means of a divisor of about 
50,000ibs., instead of 33,00()lb3., since 
no standard has or can be fixed for the ’’ 
pressure in non-condensing, or even ex¬ 
pansion engines, like the commercial 
7lbs. in Watt’s engines. The relative 
price of 40/. on the nominal, is about 
26/. 10s? on the actual horse-power. 

‘Probably some high-pressure engines, 
judged by these methods, may be found 
to be dear bargains. # 

I remain yours, &c., S. 


11 * James Watt originally estimated the unit of 
horse power as equivalent to 33,000 lbs. raised ono 
foot high each minute: and on this estimate he 
established the dimensions and proportions of the 
several parts of an engine ; so that, notwithstanding 
the various losses and expenditures offeree, which 
he considered the steam to sustain between the 
boiler and the working point, there should still re¬ 
main this amouttt of available power or useful effect. 
And from comparison of the dimensions of his en¬ 
gines with the above assumed effect, it would ap¬ 
pear lie considered that about four-tenths of the 
original power of the steam was tints absorbed : 
and this ls°the proportion of loss assumed, in the 
method for determining the horse-power of steam 
engines used by the reporter?, which is the same as 
that generally given by writers on the subject. The 
steam-engine indicator, (an instrument which, 
ttibugh early proposed, 1 believe, by Wait himself, 
hag only recently come int^Vcneral use,) has in- 
controvertibly proved that the useful effect hatbbeen 
verf much under estimated. Bemdes, since Watt's 
time the steam-engine lias received, and i%sti!l re¬ 
ceiving, mpai»important improvements: the result 
is, as every person practically familiar with the 
subject;perfectly well knows, that the quantity of 
water evaporated to produce the useful effect t vrh\ch 
Watt estimated at 33,000 lbs. raised one foot each 
minute, does in fact produce at the working point 
an effect more nearly represAited by 55 to 60,V0uibs. 
raised the iktnd space in the same time; or, 
making ample deduction for the condenser and feed¬ 
pumps, friction, 5m. and, la the presnt case, for the 
friction of the exhausting pump, there renfains, as, 
already quoted from the report, an available 7 power 
of 52;000 lbs. or upwards. 

-l Engine makers have not thoflght it expedient 
to change the horse-power dimensions of their en¬ 
gines, such having by use become the cominerciul 
standard for price; but they know very well, and 
so does the purchaser know (or he might to know) 
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[From Minutes of the Proceedings of the Institu¬ 
tion of Civil Engineers.] 

Mr. Samnef Seaward, F.R.S., Sf«., was 
bom at Lambeth in the year j?00. and 
at the age of fourteen years he entered the 
service of the East India Company as a mid¬ 
shipman ; after his second voyage to Bom¬ 
bay and China he relinquished a naval career, 
and was placed by his brother os an appren¬ 
tice with the late Mr. Henry Maudsluy, 
in whose establishment he had the best 
opportunities of acquiring a practical know¬ 
ledge of mechanics and engineering; of these 
opportunities he carefully availed himself, 
and always cherished a grateful recollection of 
his instructor. After passing about five years 
with Mr. Mandalay, he entered the service 
of Messrs. Taylor and Martineau, whence 
.he proceeded to Cornwall, and assisted, 
undef tjpe direction of Mr. Arthur'Woolf, 
in the erection of several large pumping 
engines; he then undertook the superin¬ 
tendence of part of the works of Mr. Har¬ 
vey, at the Hayle Foundry, where he had 
the advantage of the ipstructions of Mr. * 
Richard Trevhthick. 

In the year 1825 he retulriied from 
Cornwall and joined his brother, Mr. John 
Seaward, in the Canal Iron-works, Lime- 
house* as manufacturers of marine and othetf 
steam-engines, as well as of general man 
chinery. 

The .attention devoted by Mr. Seaward 
to the construction of marine engines par¬ 
ticularly, hnd the successful adaptation of 
the “ direct action” engines (which were, 
it is believed, first introduced by Mr. Gutz- 
mer, of Leith, on board the Touriet steamer,) 
are well known in the profession. 

His ingenuity and mechanical talents are 
manifested in all the works undertaken by - 
the firm to which he belonged, and by 
several scientific pamphlets which he pub¬ 
lished. - 

lie joined the Institution' in the year 
1828, and "became subsequently an active 
and useful Member> of Council, and onr 
Transactions are indebted to him for a 
memoir 44 On the application of Auxiliary 
Steam Power to Sailing Vessels on Long 
Voyages.” v • 

Snatched from among us at the early 
age of forty-two .years, the p rofession, haa 
lost an ?iteiligent and zealous fiffiRBerT and 

• , • 

that by (any) a fifty horse engine, is meant one 
which, by using the ordinary formula of calculation, 
will give the power named; but which, by the coi^ 
sumption of a given quantity of fuel, raises for each 
such, hone-power not 33,000 lbs. but M ,000 to 
CO,000 It*, the work of the pumps, friction, sc. 
included; anch being the actual work performed by 
modern well constructed .t«atn-eiigtucs. M —Afr. 
Bcryin'e Pamphlet, p. 10. 
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his private friends a worthy and estimable 
man. 

Mr. Benjamin Hick was bom at Leeds 
in the year 1790, and was brought up as a 
practical engineer in the establishment of 
Messrs. Renton and Murray, by whom, at an 
early age, he was intrusted with the super* 
intendence and erection of several large en* 
gines, &c., and he was eventually offered a 
partnership in their works; this he declined, 
and in 1810 engaged with Mr. Rothwell in 
the Union Foundry at Bolton, of which he 
was the managing parther; and in 1833 he 
established the Soho Foundry, noyr carried 
on by his sons in that town. 

His attention was directed to almost all 
branches of mechanics, and the ingenuity 
displayed in his inventions and improve¬ 
ments is generally acknowledged : some of 
his improvements have become public pro¬ 
perty without being claimed* by him, or 
its being known from what sowce 1 they 
emanated., 

He became a member of the Institution 
in the year 1824, and although the distance of 
his residence precluded his frequent attend¬ 
ance at the meetings, he was a liberal con¬ 
tributor to the collection of models, &c. 

His good taste, bis integrity of clxarac- 
ter, the encouragement which he extended 
to talent of all kinds, and the assistance 
|jiven by him to all public improveii-ents, 
obtained for him considerable influence in 
the town of Bolton, where Ills loss will be 
much felt. , 

Mr. Charles Collinge was born in the year 
1792, and being engaged from' an early 
age in mechanical pursuits, he eagerly em¬ 
braced the proposition of your Vice-Presi¬ 
dent, Mr. Henry Robinson Palmer, to unite 
with him and a few more young men in 
forming a society for mutual improvement, 
by discussing scientific subjects; from this 
commencement, in the year 1818, has arisen 
the Institution of Civil Engineers, which 
now numbers five hundred and twenty-five 
members of all dosses. 

Mr. Collinge continued, through all the 
stages of its progress, an useful and active 
member; he took his share of the duties as 
a Member of the Council, and filled the 
other offices of the Institution with readiness, 
and his attendance at the meetings was very 
constant. 

Mx . W.D. Anderson was a pupil of our 
first President, Mr. Telford, aftS^ whose 
decease he travelled to Italy, whence he sent 
to the Institution a* series of drawings' of the 
Ponte Santa Trinita at Florence. On his 
>«etnm be was. engaged under Mr. W. An¬ 
derson, (his fether,) the engineer of„ the 
Grand Junction Water-works, on,, several 
{purveys and other works. He (hen gave 
plana for, and was appointed engineer to, 


the Exeter Water-works, which situation he 
resigned ,in 1837, in order to become engi¬ 
neer to the corporation of J^ewcastle-on- 
Tyne, grhere he constructed some important 
workB. Ill health obliged him to resign 
this latter appointment in the year 1841, 
and his decease'took place during the last 
summer .—Report of the Council. 

1 From the Address of the President. 

Having referred to the subject of our 
Steam Fleet, I may mention that, until the 
year 1835, there was no Chief Engineer and 
•Inspector of Machinery for the Navy, and 
that Mr. Peter Ewart , who died daring the 
Inst summer, first held that office. As he 
was not a Member of the Institution be is 
not ffoticed in the Report of the Council; 
but the situation he held, and his talents, 
will, I trust, be considered sufficient to make 
acceptable a short notice of some facts res- 
, pecting him. 

Mr. Ewart was born on the 14tb of 
May, 1767, at Troquairc Manse, iu the 
county of Dumfries. His father, and two 
or tlfree generations before him, jvere cler¬ 
gymen of the Church of Scotland. Peter 
was the youngest of a family of ten children, 
(six sons and four daughters.) The father's 
£&re was divided between the duties of his 
pariah, his private studies, and the early 
education of his family, which he superin¬ 
tended,—the result proves how successfully; 
two of his sons having been well known as 
among the most eminent merchants in Liv¬ 
erpool, and a third as envoy of this, country 
at the court of Berlin, where he died at the 
early age of thirty-two years. At nine years 
of age Peter was sent to the Dumfries parish 
day-school, where he had the benefit of 
good masters, particularly of Dr. Dinwiddie, 
an excellent mathematical teacher. At this 
period his natural turn for mechanics showed 
itself. His hours of recreation uere spent 
in the shop ^of a watch and clock maker, 
(named Crocket,) which lay between the 
school and his home; and so well did he 
profit by what he saw there, that at the a£e 
of twelve he had,Korn material^ which he 
had collected, r ade and finished a clock that 
perforated well, and was the most interest¬ 
ing piece of ftirniture in his bed-foam. In 
his fifteenth year he went to Edinburgh, and 
attended a course of lectures, probably those 
of Professors Robison and Playfair, as these 
distinguished philosspherif were subsequent¬ 
ly on the mqst intimate terms with Ewart. 

John Rennie, the late eminent engineer, 
had a short time before this, begun business 
as a millwright ini fiast Lothian, and on 
Ewart’s leaving Edinbtftgh he was sent to 
Rennie. Ewart told me that he was Rennie's 
first apprentice; that Reams had but one 
journeyman; and that one of the first jobs 
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of the trio was the construction of • small 
water-mill (tlm Knows Mill) upon Ban tussle 
farm, for whi«i a shed was lent by Rennies 
elder brother George, who afeCwardsfctood 
as high as an agriculturist as his brother 
John did as an engineer. Qe described to 
me the scene that took place on the day 
this mill was started, when, inspired by the 
success of his first work, his master foretold, , 
to the astonishment o/ his joujneyman and 
apprentice, his own future greatness. 

The facts that the celebrated James Watt 
was about this time employed in the erec¬ 
tion of his steam-engine to work the Al¬ 
bion Mills, which stood at the Bouth-east 
ungle of Blackfriars-bridge, now Albion- 
place, that he applied to Professor Robison 
to recommend to him an intelligent well- 
educated mechanic to superintend the mill- 
work t and that Robison fortunately recom¬ 
mended Rennie, the Lothian millwright, 
who had distinguished himself in his claps, • 
are well known. And here 1 would call the 
atteution of my young friends to the illus¬ 
tration which Robison's recommendation, 
as well aa* Rennie’s success, affords, that a 
practical knowledge of millwrighting is one 
of the best, if not the very best, foundation 
for engineering. 

Soon after Rennie’s arrival in London? 
he sent for his apprentice Ewart to assist 
him in the erection of the Mills,—a proof of 
his opinion and his friendship. Ewart fol¬ 
lowed his master. How well he had calcu¬ 
lated the expense of the journey may be 
collected* from the fact that the last penny 
he had was paid as toll for passing Ulaok- 
friars-bridge to enable him to reach Che 
mill. For four years, 1784 to 1788, Ewart 
worked as a millwright at these mills, whence 
he was sent by Mr. Rennie to Soho, to con¬ 
struct a water-wheel for Mr. Boulton’s 
rolling-mjll, and was afterwards taken into 
the service of Bonlton, Watt, and Co., to 
erect their steam-engines. There he had 
ample scope for his abilities, and thp ad¬ 
vantage of Watt as his friend; this mend- 
ship terminated only with Watt’s life, and 
wap continued by the present Mr. Watt, 
whom I have often heard *Speak with the 
greate sjjms pect of Ewart’s abilities ^ml ex¬ 
cellent qualities. 

In 1791 he was sent by Boulton and 
Watt to fix one of their engines upon the 
cloth-works of .Benjamin Gott and Co., 
Leeds. Hfr. Gott, wffb was then a young 
man, and became afterwards one of the most 
public-spirited and liberal, as well as greatest 
manufacturers in this country, was just the 
person to appreciate EveartlS qualities; the 
engine superintendent became his friend, and 
that friendship remained firm and unchanged 
for nearly half a century. I have heard Mr. 


Gott speak in the highest terms of Ewart. 
The following aneedote, told me by Mr. 
Gott, proves that others, well able to judge, 
entertained the qpme opinion. A gentleman 
speaking of Ewart at Mr. Gott’s table, said 
he had met with but few better practical 
mechanics than Ewart; “ You have been a 
fortunate man,” said Professor Playfair, who 
was of the party, “for I have never met with 
one.” • 

In 1795 and 1798 he assisted the present 
Mr. Watt in planning the buildings and works 
of the Soho foundry, shortly after which 
lie quittet engineering as a profession, and 
became a manufacturer, first at Stockport 
with Mr. Oldknow, then shortly after in 
Manchester with Mr. Gregg, and afterwards 
he took a cotton-mill on his own account. 
His bias being always so much towards 
mechanics, it is not improbable that his idea 
was that he cSuld make great improvements 
in the*co||bn machinery, and that this led him 
to engngc in the business o£a manufacturer. 

Ewart remained in Manchester in con¬ 
stant association with Dr. Dalton, Dr. 
Henry, Mr. Kennedy, and other eminent 
men, until 1835, when he was recom¬ 
mended by Che present Mr. Watt to the 
Admiralty, as a proper person to fill the 
situation which he held until the time of his 
decease, on the 15th of September, 1842, 
then fh his seventy-sixth year. His health 
had been delicate for some time, but the 
immediate cause of his death was a blow 
from the end of a chain, which broke when 
he was standing near it in the Dock-yard at 
Woolwich. Notwithstanding the long in¬ 
terval between his quitting the practice of 
engineering, and his returning to it, and 
notwithstanding his age (sixty-eight years) 
when he undertook the office, he gave, so far 
as I have ever heard at the Admiralty or 
elsewhere, great satisfaction. The profes¬ 
sional responsibility, in his own department, 
of the steam machinery of the British Navy 
rested upon him, and how well he acquitted 
himself isjiroved by the results in China 
and Syria, and in almost every other quarter 
of the globe. 

Mr. Ewart’s change of employment for 
so long a period of his life has caused his 
name and character to be less generally 
known than they deserved to be. Like Play¬ 
fair, I may say that I never met with a man 
who had so general an acquaintance . with 
engineers and mechanical mvnat his own 
time £S Ewart had, but he was not easily 
brought ont. 1 have often pressed him to 
record, in some way, his great store of anec¬ 
dotes and interesting facts, bat my doing’s* 
was in vain. To write, or even to speak on 
matters in which he had taken an active part 
appeared painful to him, and was never done 
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when with more than one or two friends. 
His knowledge of machines, and particularly 
of the principles of the steam-engine, was 
very intimate. His admiration of Watt, and 
his practice at Soho, inclined him to view 
with some degree of scepticism any innova¬ 
tion in the engine, which he considered to 
have been almost perfected by his great 
master; and, for the public situation which 
lie held, this prejudice was probably useful, 
for the war steamers in active service are not 
those iu which new schemes should first be 
tried. • 

Ewart was a warm and persevering 
friend to merit. ‘ My friend, Mr. Hartley, 
Engineer to the Liverpool Docks, considers 
that he owes his appointment chiefly to 
Ewart’s exertions in his behalf, and wart 
was ever afterwards realty to assist Mr. 
Hartley with his scientific opinion. Mr. 
Hartley is conscious of the advantage he de¬ 
rived from it, and considers that bji^Sfiart’s 
death he has lost a his best and ablest friend 
und counsellor. Sir Edward Parry, (the 
Comptroller of Steam Machinery to the 
Navy,) in a note I have lately received from 
him, states that, “ after more than five years' 
constant and intimate acquaintance with Mr. 
Ewurt, he must declare that lie never met 
with a man of sounder judgment, more ami¬ 
able feelings, or stricter integrity of pur¬ 
pose; and that he felt he had, at hie de¬ 
cease, lost an esteemed friend, as well as a 
valuable coadjutor in the public service.” 
Sir Edward’s note then refers to the tyte re¬ 
sults of the war in Syria, und still later in 
China, in which he says, “ the mighty power 
of steam played so decisive a part, that these 
wars, humanly speaking, may be said to have 
been entirely terminated by steam/’ 

I will close this subject with an extract of 
a letter, dated in 1793, from Dr. Currie, of 
Liverpool, (the elegant biographer and editor 
of Burns,) to Mr. Wilberforce. The letter 
is given in tho first volume of Wilberforce’s 
correspondence. It appears, by the descrip¬ 
tion, that at that time the distress of the 
cotton manufacturers was greater* than even 
any tiling of recent date; that the workmen 
were in a starving state; and that Ewart, 
the partner of Oldknow, went to Liverpool 
to represent the extreme case, and endeavour 
to obtain the attention of ministers through 
the members. He had a meeting with Dr. 
Currie^who writes thus to Wilberforce, in 
ordeT*to increase liis attention to thill state¬ 
ment of the case. 

“ (Ewart) is no common character: he 
was with Boulton and Watt, as superintend¬ 
ed of machinery, and has an extraordinary 
degree of the most useful knowledge of every 
kind; and, in a word, is one of ttys first 
young men I ever knew. These qualities 


recommended him to the notice of the ma¬ 
nufacturers, among whom he exercised his 
profession of mechanic and mgineer. He 
had ctffera of partnership from the first 
houses there, and was actually taken into 
the house of hty. Oldknow, (of Stockport,) 
at that time the first establishment in Lan¬ 
cashire. Mr. Oldknow was the original fa¬ 
bricator of muslin in this country, and a 
man of first-rate character.” 


THE “ LESSON ON PUDDING BOILING.” 

Sir,—The •pudding boiling philosophy of 
T. B. Lanadives, (No. 1014, p. 30,*) is of 
such an extraordinary nature, as to war¬ 
rant g belief that his gallantry has led him 
to overstejJMhe bounds of prudence, by plac¬ 
ing on record his want of knowledge of some 
very simple facts. Of course, it is well 
kuown to your readers that water boils at 
21 2,°, in an open vessel, the action of the at¬ 
mosphere preventing the temperature from 
rising any higher; and in vacuo the boiling 
points much lower.t It is a fact equally 
well known to your readers, thartinder in¬ 
creased pressure the temperature is higher. 
T. B. L. says, when the pot-lid is closed, 
the heat soon drives out the air, and a more 
6r less perfect vacuum is formed! This 
may be Mr. L.’s philosophy, but it does not 
agree with that of my grandmother, who 
says she closes the pot-lid that it may boil 
the sooner, and lifts it, if it boils too fast. I 
cannot make the old lady comprehend what 
a vacuum is; but she has no donbt, if it 
once got into the pot, it would spoil the best 
pudding that ever was made. According to 
T. B. L., the heat drives out the air; so it 
does, but only by increasing the pressure of 
the internal steam. Nothing akin to a va¬ 
cuum, either more or less perfect, takes 
place. 

e Yours respectfully, 

John Valbntinb. 

Derby, February 14, 1843. 


TIIE V PRINCE , ALBERT ” STEAMER—TUB 
M A Git I AN ” OUTDONE! 

ff 

A new iron boat, of this name,* -made air 
experimental trip, on Wednesday, the 15th 


* We think it but fair t6 ourselves to state that 
the article commented on was inserted by mistake. 
It came to our hands men than a year jgo. (at the 
writer can bear ns witness,)and was rejected at the 
time, as founded on an obvious error: but having, 
through some oversight, found its way into our 
portfolio of “accepted” papers, it was transferred 
thence to fee printer, to till up a spore corner, by 
un assistant^ who thought it no part of his duty to 
scan its merits.—Ed; M. M. 

t T. II. L. says 178° Fahr.—no doubt an error of 
the pen or press for 72°.—Ed. M. M. 



I 


SPECIFICATIONS OF RECENT ENGLISH PATENTS. 157 


instant, from Blackwall. The boat and en¬ 
gines have both been built from the desigus 
of a Swedish engineer, of the name <ff Carl¬ 
son ; the former at Newcastle, and thelatter 
at the factory of Messrs. Milner, and Co., of 
the New-road. The following are the di¬ 
mensions of the boat:— • 

f^et 

Length........ 155 

Breadth of beam ..... 19 

■ Draft of water ...... 3| 

Diameter of paddle-wheels '. 17 J- 

Breadth of ditto.9 

r The engines are on the direct action prin¬ 
ciple, but on an entirely new plan, of which 
we shall give a full account in an early Num¬ 
ber. We give, in the mean time, the follow¬ 
ing dimensions % 
The engines are two 50's. =» 1#0 h. p. 
Diameter of cylinders ... 40 inches. 
Length of stroke .... 40 „ 

Total breadth from cylinder 

flange to flange.10 feet. * 

The boilers are tabular, on the plan of 
Mr. Spiller. 

The vessel started from the Brunswick 
Pier, Blackball, at 25 minutes past 11, 
nearly low water, and arrived off Shell 
Haven, a distance of 33 miles, in two hours 
and five minutes, the engines making from 
31 to 33 revolutions a minute. Off Shell 
Haven she met the City qf Canterbury com¬ 
ing np, and, giving her a start of three or 
* four minutes, turned round at precisely half¬ 
past 1, passed the Canterbury before reach¬ 
ing Gravesend, and arrived off the Bruns¬ 
wick Pier at twenty-one. minutes past 3, 
which is calculated to be at the rate of # 
seventeen miles and a quarter per hour, or 
a quarter of a mile more than the speed 
achieved by the Magician . (See Meek. 

Mag., No. 1012, p. 603.) 


dr. atkin’s experiments *at thr 

ADELAIDE GALLERY ON THR TRANS¬ 
MISSION OF CALORIFIC RAYS. 

Evjrle's Crags. QlPonnell Mountains, 
County Clare—February, 1843. • 

" Obedlendo leges naturae, natural? vipceflapos- 
• ramus .”—,Lord Bacon. 

My dearTnend,—Since my last commu¬ 
nication to you, I have seen in the Mechanics’ 
Magazine, a letter signed “ An Amateur,” 
in which the writer very ungenerously ac¬ 
cuses {Doctor ^tkin of tricVery in his expe¬ 
riments at the Royal Adelaide Gallery with 
the Cambridge focus. He roundly lives the 
reader to understand that the Doctor has 
recourse to a kind of •legerdemain in ,pro¬ 
ducing his effect on the thermometer, and 
in the combustion of the phosphorus. 


Hr. Atkin has himself indignantly re¬ 
pelled this imputation in his lectures, and I 
consider myself bound, in common justice, 
to give my public testimony and refutation. 

As I am the pSrson who first, in experi¬ 
ment by an optical combination, created this' 
burning focus; and as 1 have had repeated 
opportunities of witneasing and scrutinizing 
Doctor Atkin’s experiments, 1 may he fuirly 
Supposed to be good authority on this sub¬ 
ject. 

Now I am bound to declare, in addition 
to wliat 1 have beforefrecently published in 
•your own pages in eulogy of their infinite 
beauty, that 1 have never yet, in oil my expe¬ 
rience, seen experiments conducted with more 
philosophical fairness, or with more pli loso- 
phical absence of all flourish or ostentation. 

Since I have the*pen in my hand, 1 may 
as well send you, for the Mechanics’ Maga¬ 
zine, the following quite new theorem in 
submarine^cience, which, perhaps, may not 
be entirely without interest to.your/coders; 
I will send you a drawing and' a demonstra¬ 
tion for a future publication. 

Theorem. t 

It has been proved experimentally at 
Navarino, (see Mechanics' Magazine, Oct. 
1839,) that the human frame cau endure, 
# and that man can work under the pressure 
of condensed air, which will prevent the 
water from entering the diving-helmet at a 
depth under the sea of 25 fathoms. 

Let it be assumed that this is the greatest 
depth that, in the present state of physiolo¬ 
gical and engineering science, can be endured 
in the diving-helmet, or common diving- 
bell, without the destruction of human life.— 
Now I cow-demonstrate in the abstract, 
(assuming strength of materials, and power 
of pneumatic machinery,) that by the prin¬ 
ciple of construction of my bell, a power 
is created for the diver of descending several 
fathoms deeper, and of illuminating and 
viewing objects, for example, on the bottom, 
or even of lighting a fire upon the bottom, if 
so disposed. Believe me to be, my dear 
Friend, whether engaged in Irish Agitation, 
or working under the sea, with the truest 
esteem, 

Ever most sincerely yours, 

Thomas Stkkle. 


ABSTRACTS OF SPECIFICATIONS OF BNflrWg 
FATBITS RECENTLY ENROLLED.*" 

David Napirk, of Mill-wall, En¬ 
gineer,/ or improvements in steam-engUtks 
and steam-boilers. Patent dated August 9, 
1842; Specification enrolled February 9, 
1843. 

The improvements in “ Steam-Engines” 
are three in number. 
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The j ilret connate in having fcmr piston 
rods passing through etuffinc^boxtt in the 
steam cylinder cover, and attached tp a cross¬ 
head which is joined to the crank by means 
of a connecting rod working downwards, so 
that the main shaft has .two piston rods on 
each side. The crank is situated imme¬ 
diately over the cylinder cover, and works 
quite close down upon it. 

The eetond and third improvements are* 
nearly similar to the first, only that in the 
one case there are two piston-rods, and in 
the other but one. j * 

The improvements in " Stead-Boilers" • 
will be understood from the following 
sketches: — The fire is applied below at 




A, fig. 1; the heated air goes through the 
fiteT&rCfrculates among the pflfpes C, and 
passes up through the funnel D. Fig. 2 is 
a cross section through the pipes, Etc. The 
water for feedjpg the boiler enters by the 
pipe o, rises up through the heater A, which 
surrounds t^funnel, on that part within the 
boiler wfaic£$fc occupied by the ste&n, and 
then flows over the top into the toiler. 

Richard Ford Sturge, of Birming¬ 


ham, Manufacturer, Jbr a certain im¬ 
provement in the manufacture qf Britannia 
metal aki plated ware*. Pteent dated An- 
gustflO, 1842; Specification enrolled Fe¬ 
bruary 10, 1843. 

Mr. Ford's improvement relates to such 
goods made of Britannia, metal and similar 
alloys as have their surfaces prepared by 
“ buffing," ' 4 burnishing"or "polishing." By 
means of dies and rollers of Various patterns, 
and also by* the application of various tools 
while revolving in a lathe, Ac., these articles 
are to have their surfaces wholly covered 
over, either with what is termed, “ frosted," 
“ grassed,"*" matted," or "dead surface" 
work, which is to be cleaned by brushing 
with soap and water, or by 11 dipping" in 
acids dissolved in water. The patentee does 
not claift the application of " grassing," 
" matting," Ac., which has been heretofore 
partially applied to the surfaces of such 
goods, but claims its application to the whole 
surface. 


c 

NEW PUBLICATIONS ON THEftARTS AND 
SCIENCES IN FEBRUARY, 1843. 

Original and Improved Builders’ Price-book. Cor¬ 
rected by C. Cresy, Esq., according to the New 
Tariff. 

Principles of Mathematical Geography, compre¬ 
hending a Theoretical and Practical Explanation 
of the Construction of Maps; with Rules for the 
formation of the various kinds of Map Projections. 
By W. Hughes, P.R.G.S. 

Memoirs of the Royal Aatronomical Society, vol. 
xiv., containing the Results of Experiments made 
with tbc Torsion Rod, for determining the Mean 
Density of the Barth. 

. Report on the Geology of the County of London¬ 
derry, and parts of Tyrone and Fermanagh. By J. 
£. Portlock, F.R.8. (Government Series.) 

Year-book of Facts in Science and Art; exhibit¬ 
ing the most important discoveries and improve¬ 
ments of the past year. 

Periodical* and Serial*. 

Philosophical Magazine, No. 14.1, Third Series. 

Edinburgh New Philosophical Journal. 

Civil Engineer and Architect's Journal, No. 63. 

Architect, Engineer, and Surveyor, No. 87. 

Annals of Chemistry and Practical Pharmacy, 
Ntff 15. 

The Chemist, No. 2. (New Scries.) 

The Pharmaceutical Journal algj Transactions. 
By Jacob Bell. No. xx. 

TheLDiidot^Journal, (Newton’s.) No. 134* 

Thp Repertory of Patent Inventions, No. 2. (En¬ 
larged Series.) . * 

The Record’of Patent InventionsTJVo. 5. 

The Practical Mechanic, (Glasgow,) Part 18. 

The Artisan. A Monthly Journal of the Opera¬ 
tive Arts. No. 1. 

A new Journal, of good promise, devoted to the 
same subjects as our own. " Nr. Lsrdner and At¬ 
lantic Steam Voyaging" is an able review of the 
progress of Atlantic steaming during the last eight 
years; but ending in the very questionable conclu¬ 
sion, that, because- it has hitherto been attended 
with loss, it must ever continue to be to—all the 
nupishiu for economizing fuel and steam net- 
m£hsim$in& " The College for Civil Engineers ” 
is another good article, though on a rather hopeless 
subject. " OUr Club, No. 1—to out of place, that 
we hope it will be No. 1 and last. . 
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The Builder, Noe. 1 «ed 2. 

Another new Journal, which ie “ exclusively de¬ 
voted to the Interests of Builders," including 41 a.. 
classes connecild with the Building businees/Lrom 
the Labourer to the Architect." But little friginal 
strength is put forth in these Numbers; neither 
does the plan of the journal appear to be as yet more 
than half developed; but, so far as we can Judge 
from the imperfect specimens before us, the editor 
has very correct views of the important service 
which such a literary organ is capable of rendering 
to the numerous classes to which it is addressed, 
and is well Qualified to carry them out. We observe 
in No. 2 the announcement, for thl first time, of 
two new collegiate institutions. One is an Archi¬ 
tectural College, which is stated to have been 
“ founded in London oti Advent-eve, 1842," and 
which, if it is as successful in improving our archi¬ 
tecture as in devising ridiculous offices, and coining 
hard names for the holders of them, will effbet won¬ 
ders. Among the dignitaries are a “ Professor of 
Concreting and Opus lucertum;” a Baptisterogra- 
pher, an Itinerant Delineator, a Mensurator, zkCus- 
tos, a Cataloguist, three Chaplains, anddhn Emorol- 
dressI The other is a 11 Builders’ College," of which 
Mr. Hansom, the architect of that beautiful build¬ 
ing, the Birmingham Town-hall, is to have the en¬ 
tire direction, and from which, though humbler in 
its pretensions, we anticipate a great deal more good. 
Mr. Hansom states, that his study has been to “fay 
down a plan for the instruction of architectural de¬ 
corators and furnishers, which shall combine the 
advantages of the school, the office, and the work¬ 
shop ; so that general education, professional train¬ 
ing, and handicraft skill, may be acquired and per¬ 
fected together—that the benefits of college disci¬ 
pline and residence, of systematic tuition under 
different masters, of lectures and examinations, and 
of constant familiarity with books, models, and 
works, may he united in one establishment." • 

Edinburgh Ilemw, No. 155. Article 7—On “the 
Lost Standards of Weights and Measures—Prin¬ 
ciples of Metrical Reform-" 

United Service Magazine, (Colburn’s,) No. 170.— 
A Third Notice of Cl Naval Improvements of the 
Nineteenth Century ” is devoted to “Steam Navi¬ 
gation," and contains some valuable Information, 
derived, apparently, from official sources, respect¬ 
ing, the dimensions, armament, Ac., of government 
steamers. • 

Westminster Review, No. 70. Art. 10—“ Drain¬ 
age." 

The Penny Cyclopaedia, Part CXX. Tubercularinl 
— Typhaccar. 

Among the articles in this Part there is a very 
good one on Turning; including an account, with 
engravings, pf the Rose Engine, which we do not ‘ 
remember to have 
English work. 

Illustrated Polytechnic Review. 


seen described iyrforc, In any 


LIST OP ENGLISH PAT^HtS GRANTED BE¬ 
TWEEN THE t 28TH OP J^tt A.wy, jftn> 

The 23rd of February, 1843. # 

WilUamJErtld, of Manchester, engineer, for cer¬ 
tain improvements applicable to window-blinds and 
curtains; parts of whioh improvements are also 
applicable to doora. January 28; six months. 

John Haro*, of East-street, Manchester-aquare, 
engineer, and smith, fbr eertain improvements In 
the manufacture and hanging of window-sashes. 
January 28; sue months. 

David Isaac Wertheimer, of West-street, Finabury- 
circus, gent., for Improvements In calculating ma¬ 
chines, part of which improvements Is applicable to , 
purposes where wheel-work Is required. Wing * 
communication.) January 28; sixmonthlKV 

George Benjamin Tkorneycrofr, ox Wffivsraamp- 
ton, ironmaster, for faptorements in furnaces used 
for the manufacture of iron, and also in the mode of 
manufacturing Iron. January 31; MR months. - 


WilliamMttSgbanif ofNewnort-stmt, Lambeth, 
ehemlt&far an improvement in preparing aerated 
water. Jenumy 31 r six months. 

■ William Barnard Bodfiy, of Saint Mary, Newing¬ 
ton, surgeotf, for Improvements in appsratus 
gpd means for opening. shutting, and. nateniag 
every description of sliding ana lifting window 
sashes, windows, and window shutters. January 
81; six mouths. , 

William Robinson Show, of Leeds, engineer, for 
certain improvements in feeding qr supplying 
steam boilers with water. January 31 six 
months. * - - . e 

Samuel Kirk, of Staly-bridge, Lancaster, cotton- 
spinner, for certain improvements in machinery or 
apparatus, for preparing cotton and : other fibrous 
substances for spinning." January 31; six months. 
Charles IJancock, of Grosyenor-placc, artist, far 



mouths. 

Charles Clark, of Great Winchester-street, Lon¬ 
don, merchant, for an improved pyro-hydro pneu¬ 
matic apparatus, or means of generating, purifying, 
and condensing steam and other vapours, and of 
extracting from#vegetable substances, the soluble 
portions thereof, as also the application of parts of 
the saicfapfcBtatus to other heating, evaporatingfeod 
distilling purposes. January 31: six mouths*. 

James Clark, of Glasgow, power-loon! cloth ma¬ 
nufacturer, for att'iuiprqved mode of manufacturing 
certain descriptions of cloths. February l; six 
months. 

John Hill, of Manchester, machine-maker, for 
certain improvements in or applicable to looms for 
, weaving carpets and various other, fabrics in which 
’’raised loops or a raised pile constitute the face or 
the figure of the fabric- February 111 six months. 

Robert Hicks, of Old Burliugton-street, surgeon, 
for certain Improvements In apparatus for impreg¬ 
nating liquids with gases. February 11; six 
months. 

Joseph Morgan, of Manchester, manufacturer of 
patent candle-making machines, for improvements 
in the manufacture of candles. February 11; six 
months. 

Jonathan ^Badger, of Sheffield, carpenter and 
builder, for Improvements in the construction of 
bedsteads for invalids. February 11; six months. 

Christopher Nickels, of York-road, Lambeth, 
gentleman, far improvements in the manufacture 
of fabrics made by lace machinery. February 1]; 
six months. 

Thomas Knsor, of Milborne Fort, glove-manufac¬ 
turer, for Improvements in the manufacture of lea¬ 
ther gloves. February 11; slfc mouths. 

Henry Du Bochet, of South Wall, Ireland, piano¬ 
forte tuner, far a new method of making piano¬ 
fortes. February 11; six months. 

Thomas Wolferstan, of Salisbury, Ironfounder, 
for certain improvements in axletrees and axletree 
boxes. Februfty 11; six months. 

AJped Brewer, of Surrey-place, Old Kent-road, 
wire weaver^ and felt-manufacturer, for Improve¬ 
ments in machinery for manufacturbig paper. 
(Being a communication.) Febr. tl; six months. 

George Ebeuezer Doudney and Edward Phillips 
Doudney, of Mile-end, Portsea, candle-manufac¬ 
turers, for improvements in the manufacture of dip 
and mould candles. February! 7; six months. 

James Bovdell, Junr., of OWE Farm Iron Works, 
nearly Dudfay, ironmaster, for itnprow^nmiuf in 
apparatus far retaining the wheels of carriages in 
the * event of an Axis breaking' qr otherwise. 
February i7; sixmoiiths. • 

Henry Ross, of Leicester, worsted manufacturer, 
for improvements in combing find drawing wool, 
and other fibrous substances. February fr) six 
months. „ - 

" Chattel Brook, of Meltham-mlfcTork, fatten- 
spinner, foWcertalu improvements in the apparatus 
used'lpr purifying gas. February if; six months. 
WlOUttL Newton, of uhaucery-lane, civil- en- 



(Beinga.eoftununicatiou.) t December 24. 

IshSra Ha;;gs, of Wharton-street, Middlesex, che- 
mtsty for eft impibvlment' or improvements lfc the 
prodtratofitf light.*' December 29. 

1 SSmiieMJaMen.i of York-strect, Co vent-garden, 


60 KbTSS ANn UOTCCF-S, 

ineer. for an improved' system ot^^tlng 1 cdfal- ing carriages on railways, parts of which are appli- 

iines and quarries of stone, marine, 4dgtfafe,y cable iorportloning power; and Improvements In 
which may also be applied td th4 mdUnglVTvm.nel swam qocka or plugs. December 24j» 

hayings, or fn otherptfrpo?e« of^hjElfe- kind. John Thomas Betts, of SraltliflelcFbars, London, 
(Vfdng a communication.) ^Febfua^^^ six- gdntlevnftp, fbfc improvements 111 covering and atop* 
months. - * * * ijj*** '< a* plngthe.necka of bottles, Jafs» vases, and pots. 

John Kymer, of RtvAarddii^^iil^Welds, coal (Being «.emtununieatiou.) i December 24. 

proprietor, and ^ThQ^aaa^t&UBpou ^|^ghton, of IshSiUs Ha;;gs, of JVharton'-street, Middlesex, che- 
Llanelly, reLrm ‘tft MS th&mljErforimprovements mlst/for-alUmoibvlmihr or improvements in the 

applicable "to 4 tR^bUrAiii^smlgcUe or stone coal, pEodtatfofl tH lights December 29. 

and otber^V,^Jm^9rpds«rtW^1)tainlng heat. 1 8SnuieB€ai‘ron, 1 of York-strect, Coyent-gardeu, 
February 21 rsikmonths.' 4 - S?=4 > * . 4 ^Middlesex, getf&mkb, for Improvements in purl* 

Joseph Crdbninnd Hobert'KlVAp, both of South- tying And preserving animal substances. . Dec. 29. 
«rk f furrier*;'for certain ifnpro.ronent* in wood- William Coley’Jones, 4 of Vauxbalf-walk, Lambetli, 

iving. February^!; slrftfloriths. Surrey, for Improvements ill treating or operating 

Berijamin Btiinttm Blatkwelh of Newcastle upon upon a certain unctuous substahceln order to obtain 
Die, gentleman, and William North, of the,City products therefrom for the manufacture of candles 
Exeter, civil engineer, for an improvement in «and other purposes. % Decemher'29. 
atlrrg lron,'nails, screws* nuts, bolts, and other George Edmifhd Donisthorpe, of Bradford, York, 
ticlptf’ made of iron witli certain other metals. top manufacturer, for improvements in combing 

sbraary 21 \ six months. and drawing wool and certain descriptions of hair. 

Lawrence llolker Potts, of Greenwich, doctor of ■ December 80. 

edicine, for a new or improved method or methods Chaglrs Maurice El I zee Sautter, of Austin-friars, 

' conyeying goods, passengers, 1 or Intelligence. Tendon, gehtfoman, for improvements in thema- 
. k bruary 21; six months. 9 nufacturc of sulphuric acid. (Being acomniunica- 

Henry Clarke, of Drogheda? linen-merchant, for lion.) December 30. 

trirovcmeiffll in machinery for lapping and folding James Morris, of Cateaton-street, London, mcr- 

l descriptions of woven textures and lyiriace chant, for improvements in locomotive and other 

brits. February 23; six months. ^ - steam engines.' (Being a communication.) De- 

Francis Bpublliap Condor, of Uighgate, Middle- ceiriher 30. 

x, engineer, for improvements In the cutting and * William Coley Jones, of Vatixhall-terrace, Surrey, 
aping of woo'd, and in tht machinery for that practical chemist, and George Fergus bou Wilson, of 
upose. (Being a communication.) February 23; Vaiuchall, id the some county, gentleman, for im- 
x months. provements iu operating upon certain oigpnio bodies 

or substances, in order to obtain products or mate¬ 
rials therefrom for the manufacture of candles anil 
other purposes. December 30. 


w*¥k,Turrierf?'fdr cettafc itapf$romeats iu wood¬ 
paving. February^!; shftftoriths. 

Benjamin Btiihttm BlAricweD, of Newcastle upon 
Tyhe,gentleman, and Wftllam Norths, of the,City 
of Cxeter, civil engineer, for an improvement in 
coating Iron, *ndlU, screws, nuts, bolts, and other 
grticlpf shade of iron with certain other metals. 
February 21 \ six Months. 

Lawrence llolker Potts, of Greenwich, doctor of 
medicine, fora new or improved method or methods 
of conyeying goods, passengers, 1 or Intelligence. 
February 21; six months. 9 
Henry Clarke, of Drogheda? linen-merchant, for 
im^rovemeilTV in machinery for lapping and folding 
all descriptions of woven textures ami igirface 
fabrits. February 23; six months. ^ - 
Francis Rpublltap Condor, of Uigbgate, Middle- 
sox, engineer, for improvements In’the cutting and 
shapiug of woo'd, and in th« machinery for that 
purpose. (Being a communication.) February 23; 
six months. 


LIST OF PATENTS QUANTED tU IRELAND 
BETWEEN OCTOBER 19, AND DECEMBER 

30, 1842. c 

Joseph Whitworth, of Manchester, Lancaster, en¬ 
gineer, for certain improvements in machinery or 
apparatus for cleaning roads, and which machinery 
is also applicable to other similar purposes* Sealed 
November 1; six months. 

Claude Edward Deutsche, of Fricilir’s Hotel, 
Saint Martin’* Lane, Middlesex, gentleman, .fur 
Improvements in combining materials to be used 
for cemeatiqg purposes, and for the preventing the . 
passage of fluids, and also for/omiing articles from 
such composition of materials. (Being a commu¬ 
nication.) November 7. 

John Cox,’ Gorgie Mills, near Edinburgh, tanner 
and glue manufacturer/ for improvements in the 
processes of tanning and leather dressing. Nov. 18. 

James FUbrow, of Tottenham Green, Middlesex, 
engineer, for certain improvements ixi the applica¬ 
tion of steam, air, and other vapours, and gaseous 
agents, to the production of motive power, and in 
the machinery by which the same Is effected. No¬ 
vember 18. c 

John Mitchell, of Birmingham, Warwick, atfcl- 
pen manufacturer, for a certain improvement in the 
manufacture of metaHte pens, and a certain im¬ 
provement in the manufacture of pen-holders. De¬ 
cember 5. " ' 

John Spinks, the younger, of John-street, Bed- 
ford-row, Middlesex, gentleman, for an improved 
apparawa for giving plasticity to- certain parts of 
rail way an d other carriages requiring .the same. 

(Belug Vflbinmunicatlon.) December 5\ 

Matthew Gregapn, of Toxteth Park, Liverpool, 
Lancashire, esquire, for an improvement applicable ‘ 
to thtfhawing or cutting of veneers. (Being a coirf- 
munieatioi).) December 10. 
v John Metadata, of Leeds, York, esquire, for hn- 
provenrtWs in preparing fibrous materials Mr weav¬ 
ing and sIMag «99. December 24. b 

John Bls&pr Wfolani-street, Middlesex, Jewel¬ 
ler, for Iniprovdmdntrfp apparatus used fbr retard- * 


NOTES AND NOTICES. 

Iron Duelling-House—A large iron mansion has 
been built by Mr. W. Lay cock, of Old llsll-street, 
in this town, the inventor of a new principle in tho 
application of iron to building purposes. The 
fabric, which has been made in separate plates, is 
now erecting for the puipose of punHc exhibition, 
previous to its transmission to Africa, where it will 
be used as a pa lace, by one of the native kings. 
Tills singular building has three floors, exclusive of 
an nttic. The basement story is seven feet high ; 
the second, io feet; and the third, in which is the 
grand suite of state apartmir^s, is 12 feet high. 
In thcsc his sable majesty will give bis state audi¬ 
ences. The principal reception room, the presence 
chamber, is 50 feet by 30, and ornamented through¬ 
out in a style of most gorgeous magnificence. Ta 
counteract anv annoyance from heat, tne inventor 
has contrived flic means of admitting a current of 
air. which can be regulated at pleasure, to past 
through au aperture leit between the. outer plate 
and the Inner pane ).—Liverpool Albion . 

Another Steam Leviathan.—We learn from the 
New York papers that tne largest ateafh-boat in the 
world, was ekneeted to be Bhortly launched tyom 
the shipyard or^vm. JJ. Brown. She Is built for 
the Tri£ Company, and will ran on the Hudson 
giver between Troy and New York. la three 
hundred and thirty feet in length, and her bteadth 
of beam exclusive of guards, Is thirty feet six inches. 
Her burthen will be about one thousand tone, and 
It 1 b supposed she will prove' the fastest host ever 
built.— MontreatHeraqt. 

. - 1 • 

03* IntendinoPatkstsm map be supplied 
gratia with Instructions, byappwation ‘(post- 
paid) to+flfeSfts. /. C. Jaboeirtaon and Co., 
166, Ft $ ebptr eet, bjf when is kept (he only 
COHPlJ^'gjft>l4TBY.OF PATKNtS EXTANT 
from 1617. to the pre&ent time. - 
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MR. GOLDSWORTHY GURNEY'jriMPROVgMENTS IN *HB BUDR LIGHT. 

• Wel. •.« :•* *' 








. .. m».' ooLDswonar ouuttr’s nfFBovaxaips nrtna buqb moht. 

[Patent dated Aojoat 1 8," 1841; Spwlfteation enrolled February 18,1848.]^ 

' Mb. Qvifllf, the Miflfbr'of (he well- certain directions,* and to render ai touch 
known ** Bude Light’^the subjeot of of the light as possible profitably useful 
one pi the most and, to our or available tot purposes of illumination, 

great jlurpritf, still Unrestrained piracies Th&fe cones, facets, or reflecting surface, 
the day—has patented some further 9 are to be placed at particular angled, which 
novelties*in lighting, which, it is to be will depend on the relative Bitqation of 

hoped, are destined to share a better the light ana of the objects upon which 

fate. However diffigilt it mav be to ex- the light is to be thrown. The posi- 

tract from the specifications of Mr. Gur- # tions of these reflecting surfaces are de- 

ney’s former patents sufficient subject- * termined,- ia all cases, by the application 
matter to substantiate a claim of ori- of the well-known proposition of geo- 


gfaa inventiori~ on which point our 
opinion is already before our waders, 
(see No. 998);—it is not«to be denied that 
the light to which Mr. Gurney gave the 


metry and of the law of light, that the 
angles of incidence and reflection are in¬ 
variably equal. 

An example of a lamp constructed on 


name of the " Bude," waB such a light these principles is given in the engrav 
as had never been produced bdfiprd! And ings on bur front page, figs. 1 and 2. 

' undoubtedly there is great force in what r , 

Hr. Ure says in his Report, (published “ A B C D, fig. 1, are a set of sonal te¬ 
at length in No. 1000,) as to the legal Hectors, which may be of silver, china, or 
right of the author of aueh * no* itd ot “ r re * e °? 1 * 1 ““'“f 8 ’** 

beneficial result" to the protection of a J 0 ”* ™ £”<l 01 

i* S- A- fUvsL? A. frame E E E. The radiation and direction 

patent, By the evidence (before the 0 f 80 me D f the rays of light proceeding from 

House of Commons Committee) it is the focal light P, are indicated by the dotted 
clearly proved that artificial light is thus • Unes 6 G l “ G G». Fig. 2 is a plan of this 

E reduced in greater quantities, apd of a apparatus, when viewed from above; and 
etter quality, than by any other means * 

heretofore known, and at a saving of .50 
per ceut. A material benefit is, conse¬ 
quently, conferred upon the public, and 
such as is intended to be protected by 
the statute, even if the patentee laid no 
' claim to the novelty of any of the appara- 
tus or materials used.” Still less can there 
be any question, in foro conscientice , 
that to pass off this identicolBude Light, 
under .the nantf of .another person, as 
something entirely different, is a most 
gross and impudent piece of imposture. 

Mr. Gurney's present improvements 
consist in “ certain arrangements, ” where¬ 
by he is enabled, “Jirst, to disperse the 
light produced, and apply it more advan¬ 
tageously for the purposes of illumination; 
secondly, , to produce the light with great¬ 
er steadiness and uniformity, by regulat- 
. inland equalizing the supply of gas from 
the mains, or first supplyj thirdly, to 

S off the heat which attends the pro- 
in. of light, and to economise that 
fey applying it to usefbl purposes/’ 

1 jipte arrangements for dispersing and 
sppqfing the light consist in disposing _ _ 

curvwf )r^ane tones or face#, with 2; < ^pmyfrangfethetrts for producing 
reflecting surfaces around tbfe light, in greate/sreaditteSB and uniformity in the 
auoh a manner, as ^ direct the tight in fight consistV (he addition of a gover- 


fig. 3, (subjoined,) is a plan of the burner 
K, which is known as the * Bude-light ’ 
burner. These zones, A B C D, may be 
increased or diminished in number, accord¬ 
ing to the temperature of the burner. Some¬ 
times I make them frustruma of conoidal 
figures, the reflecting side or sides whereof 
may be curved, so as ( to direct the light 
where it may be most required." 

Pig. 3. 
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nor or apMntus, depending forjta aptioi * will be preserved, notwithstanding the 
on the principle of the equal transmission variations which ordinarily occur Ml the 
or equality or pressure in'all directions mains or souses from which the gas is 
by fluids, whereby the pressure at which supplied. 

the gas is to be supplied to the burner The subjoined figure is 'a seotlon of 
having been determined and adjusted, this governor, and the description which 
the Bame pressure or supply at the burner follows is from Mr. Gurney’sspeoifieaUoq: 

Fig.;4. 



“ J J 1m dose cylindrical vessel floating the supply at P. Q Q is an annular cham- 
in water, or other suitable fluid, and bo her surrounding the inner chamber K K, 

formed that it call rise or fall in the chamber and when the pressure of gas* is equal on 

K K K, as the quantity of water in this both of tgb surfaces of the liquid in K and 

chamber is increased or diminished. By the in Q the valve N stands a little open. Now, 

rod L, which plays through the bridge M, suppose the gas to be passing far a Itgpdy 
the disk valve N is firmly attached to the manner through the P, and thd open 
float J. Ihe area of this valve at its seat, valve and the outlet to the-burners, (the, 

and the cross sectional ansi or Jim float, quantity being regulated in the usuirman* 

should be the same Tbe dids^ISJt rests ner, by a main or service cock;) and sup- 

npon the edge of the vffive-seaTtt^O, when pose that» by the action of the wind, or the 

the fluid has, been sufficiently depressed'in - turning off of numerous other lights, a sud- 

the chamber K, by the gas flowing in from den rash of gas ooaes upon the surface of 

























































164 ■ MR. GOLDSWORTHY GURNBY’s IMPROVEMENTS IK THE BUDB LIGHT. 

the liquid in K, it will be depressed, and closing. His a common syphon,gauge, for 
that in Q Q will be raised, so that the valve observing the relative pressure <X the gas on 
N will be depressed, and the opening re- one limb, and of the atmosphere on the 
duced. It must be observed that the valve other.'' 

N is not intended at any time to form a per- ^ , . 

fectly tight joint* otherwise the lights would 3. ..The chief - arrangement for carrying 
be extinguished by its sudden and perfect off the heat consists in placing above the 

Kg. 5. 
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through the lower or under pipe, by the 
circulation of the water in these pipes, 
or in anu similar system of pipes an' 
vessels, either / 'ped, or open ito and 
communicating? jth the atmospmre, ac¬ 
cording to th.,'^inciples and arrange¬ 
ments which are well understood by per¬ 
sons who have been in the habit of em¬ 
ploying steam and water circulating in 
pipes and vessels for the purpose of 
warming.'* The heat of the lamp may 
thus be removed, and the apartments 
lighted by gas prevented from becoming 
unpleasantly heated; and the heat se 
transferred may be applied for various 
useful purposes, as the heating of water 
required for domestic and other purposes, 
ana for warming other ps/ts dr the 
building. 

“ Fig. 5 exhibits a pendant light fitted 
with a heat-absorber. S is a vessel contain- 
ing*water; T is a water supply pipe, from 
afiy suitable tank or chamber; U is a pipe 
for carrying off the v&pour formed by the' 
action of the heat from a flame at H»: this 
heated ffepour or steam may, by means of 
the pipe v, be conveyed to heat baths or 
rooms; V is a wire gauze fabric for absorb¬ 
ing other portions of the heat; W is the 
gas-pipe.” • 

Mr. Gurney describes another sort of 
Water absorber, which may be.<Rnployed 
“ when it is not proposed to impropriate 
the heat for other purposes.” Tne steam 
which collects at the top of the vessel 
containing the water is conveyed down 
through a pipe placed immediately (Tver 
the burner, on coming into close vicinity 
to which it bdbomes bo rarefied, sb to 
diffuse itself throughout the apartment 
where the lamp is hung, in the state of a 
moist, &nd therefore salutary, but imper¬ 
ceptible vapour.* • 

Mr. Gurney describes also a pendant 
burner where there is no water absorber 
employed, but mere)y a pipe to carry off 
the heat to any part of a building where 
it may be required. 


THE ” MAGICIAN ” AND “PRINCE ALBERT” 
STEAMERS. 

Sir,-—Taking much interest in the success 
ef iron as a ship-btfllding material, I was 
pleased by reading'in your last Number, 
(1020,) a statement of the trial of the new 
iron steamer, Prince Albert,; but, as the 
statement referred to is not exactly correct, 
.'I am desirous of mnderingdt so, fearing that 
any exaggeration will do hand to the cause 
- of iron ship-building. 


The statement runs thus:—” The vessel 
started from the Brunswick Pier, Blackwell, 
at 25 minutes past 11, nearly low water, and 
arrived* off Shell Haven, a distance of 33 
miles, in two hours and five minutes.” Now, 
Sir, I find, frdtn the best authority, (Captain 
Bullock's map of the river Thames, at the 
Admiralty,) that the distance from Bruns¬ 
wick Pier to Shell Haven is only 28$ miles. 
The Prince Albert’$ performance, therefore, 
in this run, was but 13*6 miles per hour, 
instead of 17| miles per hour. The distance 
down and up averaged 14*4 miles per hour, 
which will be foUbd nearly equal to any 
thing tfant has yet been done. 

Allow me to make, also, one observation 
on the ” details of experiments ” with the 
Magician, in your 1012th Number. It is 
there* said—At about half-past 11, she 
stopped for a few minutes at Gravesend, and 
then proceeded, with a strong breeze ahead, 
and advera# tide, and at a quarter past 1 
o'clock phased the Nore Light.” Now, this 
distance, I find, from thp nnp authority, 
is 24*75 miles, which was done at the rate 
of 14*1 miles per hour. This is‘certainly 
tremendous going when we consider that it 
was against wind and tide; for it must not 
be lost sight of, that the Prince Albert had 
the tide in her favour more than half the 
time of her trial. 

However, they are both good proofs of 
the •efficiency of iron as a ship-building 
material. 

I am, Sir, respectfully yours, 

. L. P. 

February 27, 1828. 


HOW TO RENOVATE WOEN-OVT FILES AND 
RASPS. 

Sir,—Allow me to lay before your readers 
a plan, often practised by me, for restoring, 
in a great measure, the sharpness of files and 
rasps, that have become abraded and filled 
up through use. 

Boil the file in a very strong solution of 
soda, or, jrhat is still better, soap-boilers' 
lees, which removes all the adherent dirt. 
It must then be allowed to remain for about 
half a minute in a solution composed of two 
parts of water and one part of nitric or mu¬ 
riatic add; and after that, washed with 
water, and slightly brushed over with oil of 
turpentine. * 

To mow the effidency of the dilute add 
in producing a keen edge on blunt instru-. 
meats, dip therrin a round pdntiiii^ieedle, 
or worn knife, and the result will be satis¬ 
factorily seen. I am, Sir, . 

Z. Rockline. 

• . »• 

Newautle-upon-Tyne, Feb. 13,1843. 
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nm Notes on Ike Greet Fire at Hamburgh. 

Moat useful is the might of Fin, h 

JTheo man controls and guidel Its course; 

And whatsoe’er his thoughts desire 

He fashions by Its helping force. % 

Bat fierce its might and dread Its force, 

When from control and guidance free 
It rushes headlong from that course, 

In all Its native anarchy. • 

Wool when loose from all Its ties, 
m And to Its growing rage no bar, 

Swift the conflagration flies, 

Like an elemental war, • 

On each hand, above, around, 

la death and desolation found I —Traiulotion from SchUler. 


Sir, — It was quaintly observed by 
Honest Master Stowe, upwards of two 
hundred years ago, that “ the only 
plagues of London are immoderate quaf¬ 
fing among the foolish Bort, alM often 
casualties hyflra." 

Notwithstanding the exertions of Father 
Mathew and the spread of temperance 
principles—notwithstanding the nume¬ 
rous improvements in our domestic archi¬ 
tecture, and the remarkable efficiency of 
our present provisions for dealing with-, 
that element which is so good a servant 
and fiO bad a master, these matters^till 


form the pqjncipal—though the not only— 
“ plagues” of (< the world's metropolis.” 

Of the latter class of plagues—** often 
casualties by fire," each succeeding year 
brings a steady increase, even beyond 
that which might be considered due to 
an increase of population and of buildings. 
During the year just ended there were 
no less than 769 fires, being anwincrease 
of 73 on those in 1841; and an excess 
of 218 above the average of the nine pre¬ 
vious ycara during which the Metropolis 
tihs been under the protection of the 
London Fire Establishment. 


The particulars of last year's fires are as follows:— 


MONTHS. 

Number of 
Fires. 

Number of 
Fatal 
Fires. 

Number of 
Lives 
% Lost. 

Alarms 

from 

Chimneys. 

'False 

Alarms. 

January.. 

65 

S 

3 

5 

. 1 

February. 

55 

3 

6 

4 

9 

March. 

64 

1 

1 

13 

6 

April • • %e • • • ■ 
May. 

57 

1 

1 

13 

2 

64 

0 

0 

5 

5 . 

June. 

71 

1 

1 

• 5 

5 

July. 

73 

0 

0 

4 

5 

August. 

78 

0 

4) 

3 

9 

September.... 

51 • 

0 

0 

5 

6 

October. 

68 

2 

2 

* 

4F 

November.... 

68 

o' 


8 

7 

December. 

55 

2 


9 

! 2 

Total. 

769 

13 

23 

82 

61 ~ 

— * _ 


Of these fires, *the number whereiq the premises were totally destroyed was.... 

Very seriously damaged . 4 ...... 

■Sligndy^amaged.... . . ... 


24 

224 

521 


Alarms ofi^sioned by fires in chimneys .... 82 

False stamp....... ........ 61 

Making the total number of calls driring the year ...... 91 
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The number of instances in which an insurance was known to have been effected. 

On the building and contents .... 321 

On the ^uilding only .«....,. 116 

On the contents only .J..112 

Neither insured....... .220 


The following Table exhibits an epi¬ 
tome of the results of London fires for t 
the last ten years; being {he time that 


the London Fire Establishment has been 
in operation. 



The number of alarms from chimneys 
on fire and false alarms, are considerably 
between the average; indeed, with one 
exception (1833), they are the smallest 
number yet reported. - This number, 
however, is exclusive of a very large 
number of chimneys on fire known to^e 
such, and attended by the firemen ac¬ 
cordingly. * 

By a somewhat singular coincidence, 
the number of total lottos is the same as 
in the previous years. With three ex¬ 
ceptions, these fires were of a most in¬ 
significant description. In seven in¬ 
stances the premises consumed weifi mere 
sheds; in five cases, they were carpen¬ 
ters* workshops, built wholly of tfrpber, 
and of small dimensions i$n eases 
the buildings were small dwelling-houses, 
situated' at,considerable distances from 
the nearest engine station, and completely 
on fire when tne first discovery was made. 
One house fell down before the fire had 
attained gny head, tnd one was blown 
down by an explosion of fireworks. 

Happily, I have not to record, during 
the put year, the destruction by fire 
of any public edifice or tyuildipg of 1m- 

S rtance; oh the contrary, the geperal 
iture of last year's fires, was, with a 


few exceptions, of the most trifling and 
insignificant character. The following 
fires are deserving of particular notice 
from the peculiarity of circumstafaees by 
which they were each distinguished. 
Numerofis other fires might be enume¬ 
rated, did space permit, which presented 
difficulties of no ordinary kind, and the 
suppression of which in their earlier 
stages, reflects the highest credit, both 
on the excellent arrangements of the. 
London Fire Establishment, and the in¬ 
defatigable perseverance, intrepidity, and 
skill of those upon whom it devolves to 
carry out and give practical efficiency to 
these arrangements :-c- 
• Jan. 14,9 v.u. Grange Paper Mills, Blue 
Anchor-road, Bermqndsey. This fire, which 
was supposed to be wilfully occasioned, broke 
out soon after the worlcmen had left work, 
and burned with great rapidity. The fire¬ 
men and engines were as prompt in their 
arrival w the distance would permit, but up¬ 
wards of three quartern of on koutnelapeed 
before the Southwark Companies mains * 
yielded a drop of water. By tide tffle the 
machine-room waa entirely destroyed, and 
the rest of the premises in imminent danger; 
by* great exertions, however, “the engine- 
house pnd bleec hiag -houae warp preserved. 
The property was covered by an insurance 
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in the British lire Office, but the claim wee 
resisted by the insurers, against whom an 
action was brought, and the case was tried 
at Guildford in August last, when the in¬ 
surance office obtained a verdict. 

Jan. 18, li a.m. Mr. Marley, Bee-hive, 
Harrow-road. Mr. Marley and his family 
retired to rest about half-past twelve o’clock. 
In about an hour afterwards, he was alarmed 
by the unusual barking of his dog, and on 
going down stairs, found a back room in 
flames. Having opened the street-door to 
give an alarm, the flames rushed across the 
bar, and prevented his 'return. All the in¬ 
mates escaped over the roof, except James 
Morris, the pot-boy, (17 years of age,) who 
was too sound asleep to be roused. One of 
Wiveli’s fire-escapes was soon on the spot, 
but the conductor had not courage dnough 
to ascend,- or to make thh slightest effort 
toward rescuing the unfortunate lad. After 
all attempts to induce the man to ascend had 
proved vain, Mr. Marley himself* toent up, 
but it wasdhen too late, as the flames had 
taken possession of the room. The engines 
fipm the western Stations were soon on the 
spot, and in effectual operation, but the 
wilding and its contents were nearly des¬ 
troyed before the fire could be got under. 

February 15, H a.m. Mr. Payten, pri-. 
vate dwduing-house, 5, Kent-terrace, Old 
Kent-road. This fire, which originated from 
some unknown cause, completely destroyed 
the building and contents, before a drop of 
water could be obtained for the numerous 


engines, which arrived in rapid succession. 

February 19, 4} p.m. Messrs., Rennies’ 
Foundry, Hollan&utreet, Blackfriars-road. 
A number of workmen were employed in 
casting a large diving-bell, when the caul¬ 
dron, containing six tons of fluid metal, was 
upset. Several of the workmen were seri¬ 
ously hurt, and one of them (James Barry) 
died of the injuries he received. The pre¬ 
mises were set on fire, and several brigade 
engines, as well as the floating engine from 
Southwark-bridge^were promptly in attend¬ 
ance, but their services were not required, 
Messrs. Rennies’ men having fiftbdued the 
fire with their own fire-engine. * 

February 28, Ilf a.m. Mr. D’Ernst, 
Doughty-street, Lambeth-walk, firework- 
maker. At the time stated, the inhabitants 
of Lambeth were alarmed by a tremendous 
explosion, which was found to have taken 
plane at Mr. D’Ernst’s premises,land had 
blown dbwn his workshops, and set fire to 
the 4'WwBng house. The West of England 
and Brigade engines were soon brought up, 
,pnd fortm||tely a supply of water (a rare 
tUng la this locality) enabled them to he 
got Into active operation^end the fire-was 
soon extinguished. On entering ty? ruins, 


the lifeless bodies of Mr. D'Ernst, John 
Whiting, and George Tubbett, (two. of his 
workmen^) and Ann Hampshitfk, (sister in 
law of Mr. D’Ernst,) were found, shockingly 
mutila&d. 

March 1, 11 p.m. Mr. Davidson, printer 
by steam power, 6, Tudor-street, White- 
friars. The first intimation of this fire was 
the bursting of a great body of flame from 
«the first-floor windows; on the alarm being 
raised, the firemen and engines from the 
Farringdon-street station were in imme¬ 
diate attendance, but for upwards of 
twenty minutes no water was to be had r 
'the New Riv/tr turncock having, by some 
mistake, been called to Chancery-lane. As 
soon as this unfortunate error was rectified, 
and water, procured, a number of engines, 
whicli bad uy this time arrived, were brought 
to bear upon the fire, which had completely 
destroyed Mr. Davidson’s premistt, and 
seriously damaged several of those adjoining. 

Inarch 8,p.m. Mr. Marks, auctioneer, 
5, Albion-place, Battle-bridge, One of the 
main-pipes of the Imperial Gas Company 
havii& been damaged, as was supposed, by 
some workmen who were making- a sewer, 
an escape of gas had taken place into the 
cellar of Mr. Marks’ house.* The female 
servant (Jane Atwood, aged 22) having oc¬ 
casion to go into the cellar with a lighted 
candle, had no sooner opened the cellar-door 
than a tremendous explosion took place, and 
the unfortunate female became enveloped in 
flames, by which she was so dreadfully burned 
that she expired soon after in the hospital. 

March 18, 9f p.m. Messrs. Wilson and 
Co., hatmakers, Holland-street, Blackfriars- 
road. This fire had attained a considerable 
head before it was discovered. On the ar¬ 
rival of the West of England and brigade 
engines, the plugs of the Lambetband Vaux- 
baU Companies were both opened, but no 
water was forthcoming for upward g qf half - 
an-hour eftet^ the arrival qfthe engines. A 
supply of water was at length obtained from 
the I^imbeth pipes, and the fire speedily 
extinguished, but above two-thirds of Messrs* 
Wilson's extensive, merits bad by this time 
beem de stroyed. * 

Mar^ERTTl a. it. Mr. Everett, cooper, 
Ferry-road, MillwalL These premises con¬ 
sisted of an extensive range dt workshops, 
and two very small dwellings, principally of 
timber, all which, in a few minutes, became 
enveloped in flames. Several private and 
dock engines were sdon on the spot, but no 
water could be had to render them available . 
The brigade engines from town were prompt 
in their arrival, and by means of a chain of 
engines the water in «, distent ditch was 
made available for quenching the fallen 
rains, ‘ 
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May 16, 24 a.m. Mr. Firth, surgeon, 
11, Suffolk-place, Lower-road, Islington. 
This fire isfciaid to hare been the vook of an 
incendiary; the building appears jp have 
been fired at the back on nearly every floor, 
as the flames burst forth at once from the 
second and third floor windows with great 
vehemence, and in less than five minutes 
broke through the roof. The Islington en¬ 
gine (a very good one) was brought up inn 
good style, and speedily seUto work with 
the best effect. Not more than fifteen mi¬ 
nutes had elapsed between the discovery of 
the fire, and the engine being in full play 
npon it, but by that time th»- whole of the* 
building, from the first-floor upwards, had 
been consumed. The front parlour, kitchens, 
&c., on the basement story, with the # shop 
behind, to which tbe fire had nor previously 
communicated, were preserved. A fire 
which had been kindled under the stairs in 
the basement story, was fortunately extin¬ 
guished before it had communicated yith 
the fires above. 

June 30, 3 a.m. Mr. Ramsey, plumber, 
glazier, &c., 13, Bermondsey-wall. #This 
fire, the float destructive on the Surrey side 
of the river since the fire at Fenning's Wharf, 
broke out in the paint-shops of Mr. Ram¬ 
sey from some unknown cause, (probably 
spontaneous combustion,) and was no sooner 
discovered by the policeman on duty, than 
it communicated with the premises of Messrs. 
Cotten and Co., coopers and general dealers, 
and assumed a fearful aspect. Several pri¬ 
vate engines were got out, but no one pre¬ 
sent understood putting them into opera¬ 
tion, and if they had, they would still have 
been useless from want of water. The 
floating engine from Rothcrhithe was brought 
up alongside, anil got into action, and a 
strong muster of land engines were soon in 
attendance. The floating engine was also 
brought^, down from Southwark-bridge as 
soon as possible. In the tqean time, the 
flames bad seized upon the granarlbs of Mr. 
Landell, and had also communicated to# num¬ 
ber of dwelling-houses around, as well as to 
two immense piles rf hoops belonging to 
Mpssrs. Cotton and Co.*, the flames «from 
which drove back the' firemed a con¬ 
siderable distance. As no water could be 
obtained to Supply the land engines, it was 
thought better to make an effort to preserve 
the valuable and extensive water-side ware¬ 
houses, by means of the floating engines, in 
preference to risking*their* destruction by 
attempting to rescue the smaller buildings 
at a distance from the water side. The two 
powerful floating engines; which, for a long 
time, were the sola dependence of the fire¬ 
men did extraordinary execution, each being 
equipped with two branch-pipes, and but 
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for their pretence the entire range of wharfs 
in Bermondsey Wall would have been de¬ 
stroyed. At a later period, water was ob¬ 
tained on the land-side, and the fire was 
Boon afterwards stopped. Eight, buildings 
were entirely destroyed, and thirteen others 
seriously damaged. Upwards of five hun¬ 
dred persons (firemen and auxiliaries) were 
actively engaged in the suppression of this 
fire. 

September 15, 14, p.m. Meiers. Taylor 
and Richards,wadding manufacturers, James- 
street, Kemiington^Common. These pre* 
mises wefe discovered to be on fire (for tbe 
third time within two years) soon after the 
workmen bad left for dinner; and the card- 
ing-room with its valuable contents was en¬ 
tirely destroyed. The speedy arrival of the 
West Sf England and Brigade engines, how¬ 
ever, preserved the other part of the pre¬ 
mises. • 

Npvem^er 4, 34 p.m. Mr. Ramsay, 
wholesale druggist, 154, Upper Thames- 
strect. A workman employed in packing a 
quantity of sulphuric ether, unfortunately 
knocked two of the bottles together and 
broke them, when their highly inflammable 
contents took fire from a candle with which 
he was working; the other bottles being 
broken by the heat, the whole of the pre¬ 
mises were instantly filled with flames, and 
the inmates obliged to make a precipitate 
retreat. The Watling-street and other en¬ 
gines were soon at the scene of danger and 
in foil operation; the floating engine from 
Southfrark bridge was also brought along¬ 
side tbe fhore and set to work. Notwith¬ 
standing the powerful eflbrte made to ex¬ 
tinguish the fire, from the combustible'con- 
tents of the warehouse, it raged for some 
time with great violence and communicated 
to the adjoining buildings, and was not* sub¬ 
dued until Mr. Ramsay’s premises bad been 
entirely destroyed and three adjoining build¬ 
ings very seriously damaged. 

. November 18, 10f p.m. Mr. Smith, 
private dwelling-house, 36, Paradise-street, 
Rotherhitbe. This fire burst forth so ra¬ 
pidly that the inmates itarrowly escaped with 
tfieir lives; one young woman precipitated 
herself from a front window and was se¬ 
riously hurt The engines from Rotherhitbe, 
Tooley-street and otter stations soon arrived, 
but no vrater could be obtained for half an 
hour, by which time the buMding and con¬ 
tents had been consumed. 

a December 14, 10 p.m. Mr. Shackle- - 
ton, greengrocer, 19, Little Prescottj£reet, 
Goodman’s-fields. This was by far the 
most distressing fire of the yaw-from the 
melancholy loss of life by which it was at¬ 
tended. The ho«fe was let out in lodgings, 
occupied by no leas than seven different 
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frmfflM. He first floor front room, la 
which the fire commenced, was occupied by 
Mr. Youuker, an importer and vender of 
Dutch drops. The fire seems to have been 
occasioned by a spark from a the fire falling 
on a dog’s back, which caused him to seek 
shelter in some straw behind a bed in one 
corner of the room. On the flames bursting 
forth, the inmates made no effort to suppress 
them, but seemed wholly intent in making 
good theirs own escape. An alarm being 
raised from the street, two young females, 
Julia and Nancy Holland, threw themselves 
out of a second floor wfiidow; the latter in 
some measure broke her fall by sticking the 
lead flat over the shop, but was taken to tint 
hospital dreadfully injured. Her sister was 
killed on the spot. The engines from the 
Brigade station in Wellclose square wfcre ou 
the spot in a few minutest closely followed 
by others, all of which were quickly in ope¬ 
ration, and the fire was very soon got under. 
After the fire was extinguished imornfhtion 
was given to the firemen that several persons 
were missing,upon which the scaling ladders 
were raised and the several floors searched, 
when the bodies of seven more unfortunate 
sufferers were discovered in various parts of the 
building. Most of the neighbours and police 
who were present at the outbreak of the fire 
appear to have been completely paralyzed by 
fear, and to have lost all presence of mind. Had 
a sheet, carpet, or even a policeman Vcoat, 
been held up for the reception of Julia and 
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bg pnper instruction and training ( qualified 
and prepared to render more effectual as¬ 
sistant iy>on such emergencies.^ 

Thm following list exhibits the oceu* 
pancy of the various premises in which 
the Ares have originated, discriminating 
as heretofore, bbtween those which began 
in that portion of the building appertain¬ 
ing to the trade of the occupant, from 
“those which happened in, ana damaged 
the dwelling-liouse only:— 

Apothecaries..... . 5 

Hacon dryers ............. f 2 

Bagnios...' 7 

‘Baker* (bread a^d biscuit) . 10 

Barge and boat builders ...... 2 

Basket makers . 1 

Beer shops . 5 ■ 

Blacking makers . 2 

Book&llcrsjOinders and stationers. 11 

Brewers .. 3 

Brokers and dealers in old clothes. 0 

Builders . 2 

Butchers. 1 

Cabinet makers ...... 6 

Caoutchouc manufacturers... 1 

Card makers . 1 

Carpenters and workers in wood . 35 

Chandlers. 6 

Cheesemongers . 3 

Chemists, manufacturing...ft. 5 

Churches. 1 

Coach makers..... 0 

Cochineal dryers... . ‘ 1 

Coffee roasters. 6 

Coffee shops and chop-houses •i. ... M. •». .*• i.l .M It. 4 

Colour makers... 4 

Confectioners and pastry cooks. 4 

Coopers. 2 

Cornell Andlers. 4 


Nancy Holland, it ia pretty certain that they 
might have been caught uninjured. And that 
the building might have been entered and more 
of the inmates reacued, was proved on the 
inquest by Mr. Proudfoot (father of two of 
the deceased,) who said “ 1 was returning 
home when the alarm of fire was given. I 
ran towards my house. There were a great 
many policemen there. I called to them, 
1 Will you come and aid me to save my 
children?’ They did not assist me. I had 
to assist myself. 7 rushed through the 
flames twice and took four of my children 
who were huddled together—the baby I 
threw down stairs like a dog. Psaved*only 
two of them. I returned once more to my 
room, which was then filled with smoke, and 
was nearly suffocated. I could do no more, 
and retired.” If this .poor man could enter 
hie room three timee at this comparatively 
lg£e period (after a number of policemen had 
arrived,) it is evident that prior tofthat time 
all the inmates ought to have been rescued! 
A aerjebat and two police constables .stated 
on lib inquest, that every man of the police 
.present dtjfioH he could to raider assistance 
on the occasion. It is a neat pity that this 
useful body of men, wba jageneral aredea- 
titute of neither zeal nor "activity, gam not 


Curriera and leather dressers . 

Distillers.... 

Ditto illicit . 

Docks ... 

Drapers, woollen and linen. 

Dauggists, wholesale. 

Drysaltcrs . 

Dyers . 

Eating houses.f...,.. 

Farming stock .. 

Feather merchants ., 

Firework makers. 

Floor-cloth manufacturers .. 

Founders ... 

French faqcy warehouses. 

Furriers and skin dyers.. 

Gas wgki ..... 

Grocers..... 

Hatters. 

Hemp and flax dressers*?!....ttf. 

Hotels and club houses.. 

Japan norjf ,*Wrhr;.«... 

Lamp-bWck makers... 

Laundresses .i. 

Leather (patent) manufacturers ... ■ .Vaaa B . 

Lodgings.... ••••#•...... .........||,| 

Lucifer match miricers.. 


Marine stores, dealers in... 

Naphtha manufacturers •..••.••■•••••a ... aj 

«Nuti, dealers lu ■e.i.e... see eee.«e see ee.....*•., 

011 and colourmcn (not colour makeri) 

Painters, Vumbers and glaziers. 

Paper mills.. 

Paper stainers .eeaaeeee .neM.ieeei.ee ...ih ... si 

Pawnbrokers ........ 


Printers, letter press*. 

Printers,copper-plate . 

Prisons use a# .a.*., see ... ih sis ..e set see ... m ...... ... M . 


>e«. 


1 

5 
2 
2 

18 

1 

r 

8 

3 

8' 

1 

.8 

2 

7 

2 

2 

6 
5 
7 
3 



1 

1 

2 


53 

7 

2 

1 

2 

11 

4 
1 
2 
2 

5 
1 
2 
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Private dwelllng-bouMi .f, 

Public bulldinga IM MMIMM til ••• M« IM ... III ... 

Publio placet .of amuaement 

Rag merchant tu••• ••• m< ••• ••• ■•••■< m 

Ribbon dressers. 

Rope makeia eeea iMMi mi etc immi ••Hiiimmi 

Sack maker* ... 

Sail makers. 

Sale shop* and offices (no hazardous goods) .... 

Saw mills (steam).JV. 

Shipbuilders .. 

Spice merchants. 

IS tables....... 

Starch makers.... 

Steam ships ..... 

Straw bonnet makers . 

Sugar refiners... 

Tailoh.«... 

Tallow raelters, soap boilers and wax chandler 


Tanners • ... ... ... ... IMMI III III CM CM III III HUM f •* ••• * 

Tinmen, brasiers and smiths. 

Tobacconists ■ IIIIM II.MI III IM ••• III III .11 III **• ••• **• ••• ~ 

Varnish makers...•.. 

Victuallers, licensed ... ... ... ••• ... ••• ••• Mill* W »•• ••• SS 

Vinegar makers. 

Under repair and building .... a. S 

Unoccupied... 

Upholsterers .. 

Wadding makers.... 

Warehouses. 1 

Weavers (willow) ... 

Wharfs. 

Wine and spirit merchants Ml III III Ml M. Ul III 1.1 I*. 8 

Wood merchants. 

Workhouses . 


•Total., 


The number of fires on each da; df the week was as follows:— 


Monday. 

Tuesday. 

/ 

Wednesday. 

> 

Thursday. 

• 

Friday. 

Saturday. 

Sunday. 

Ill 

132 

112 

95 

• 10# 

1 06 

105 

.-- 


The hourly distribution throughout the day and night haa been as follows:— 



First 

Hour. 

Second Third 
Hour. ,Hour. 

» 

A.M. 

42 

47 

i 

i 

i 

i 

P.M. 

31 

27 

21 



The causes of fire, so far as theylould be ascertained, were as follows: 


Accidents of variou&kinds, for the most 

part unavoidable. 24 

Apparel, ignited on the person . 9 

Bleaching with sulphur. 3 

Candles, vinous accidents from. 67 

. . . , setting fire to bed-curtifins .. 64 

■■ — — » ■ — window-curtains # 58 

Carelessness, palpable instances of.... 19 

Cats, fires caused by .. 6 

Children playing with lighted caudles.. , 3 

-■-with fire.6 

-- —. — with lucifer matched 6 

■ ■ - j — with gunpowder .... 1 

Cinders put away hot. 3 

Coffee and chiccory roasting. 5 

Coppers set against partitions. 4 

Fin heat, various applications of, to 

hazardous fnanufectures.. 16 

Fires, sparks from. 23 

— ■■■ kindled on hearths, and in other 

improper places . a.. 9 

Fireworks, m.irfny of*.... % 


Fireworks, letting off... 5 

Flues, defective . 21 

- - , foul and ignited . 39 

-, overheated. 21 

" , stopped up. 9 

Friction of machinery. 4 

Fumigation, incautious . 2 

Furnaces, overheated, Ac. 23 

Gas, accidents from the escape of .... 36 

—*-, carelessness in lighting of. 10 

-, left burning ./.. 6 

Gunpowder, explosions of. 8 

Hearth, defective... 3 

Illumination. 1 

Intoxication.x,..«.. 11 

Lamps, Nd^htha. 2 

* Lightning. 

Lime, sticking of. .,\ 4 

linen, goring of ... ^1 

Lucifer matches, making of..8 

■ » » , using-.. 9 

Oveui|defective, Ac. .... 13 






























































































172 GREAT FIRE OF llAlBXJRCII. * 

Fitch, boiling of.. .. 6 of extinction. Blasting was speedily sug- 

Poker left in-fire. 1 gested, but the authorities were reluctant 

Reading in bed. .. • • • 2 to gi f e fheir consent to such/a desperate 

Shavings, loose, ignited. 22 remcMy. Attempts were made to pull 

. Spontaneous ignition of coals. 3 down ' ome houses in t h e direction the 

1 cotton waste.. 1 g re was taking, but without avail. Ar- 

_ j tillery was nftt employed, and partial 

_i“I *m‘ 1 *’* a blasting at length resorted to, but with 

_leather waste* * 2 » no better success. After much time had 

« _ jagg.[ ‘ 3 thus been lost, a sufficient quantity of 

1 _ tnn *’”’,*** . 2 gunpowder was obtained, and an exten- 

Stills (2 illicit).*.*.!!*.!'.! 4 »ive and well-arranged plan of blasting 

Stoves, defective, orerlfeated, Ac. .... 15 was executed, under the direction of 

-, drying.. 12 * Messrs. Lindley, Giles, and Thompson, 

——, gas ... 1 English engineers, by which the fire 

Suspicious . 9 was, for the first time, checked, and ul- 

Tobacco-smoking. 17 timately. stopped, preserving the new 

Varnish and naphtha making. 6 town from destruction. At an early pe- 

Wilful (buildings, 15; faftns, 4) .... 19 r j 0 d 0 f t h e fire, organised bands of cruel, 

* ~ heartless wretches went about with axes, 

TT . 4b « „„ breaking open and plundering housfea, 

Unknown......JI2 mTIJ J joMng §, em , m i 

r,,„ fol y Rn becoming “ furniture Bavers” on their 

..own account, to a great extent—nothing, 

Although the metropolis has, during apjftrently, being too hot or too heavy 
the past year, escaped comnaratively un- for them. Much valuable property was 
scathed by the awful'ravages of the subsequently recovered from fe houses 
“ bright destruction,” several of our pro- of f ese f * ,lo " 8 » °, n b « 0g searched by the 
vincial towns, as well as many towns and c pohet*. On Sunday the fire drew to an 
cities onthe Continent, have Buffered most end, amid a storm of wind and raip, and 
severely;* Crediton, Liverpool, Man- a still more fearful disorganisation of all 
Chester, and some others, have been re- tbe 80Cla ^ elements. Colonel Hodges, 
markable for the awful character of the the representative of our Queen, asserted 
visitations they have experienced. Many , at » ,n tbe long experience of bis pro¬ 
of the continental fires have also been of fessional career, amidst the horrora of 
the most serious description. All other warfare and the pillage of captured citieB, 
fires, however, sink into comparative in- he had never witnessed^ spectacle of 
significance when compared with the fire BUC h mi 8 eI 7 , and distils. _ 
at Hamburgh, which broke out at 1 A inveterate antipathy, on the 

o’clock on the morning of Thursday,*fhe P art ^? wer classes of Hamburgh, 

5 th of May, and raged unceasingly till Awards foreigners in general, and the 

noon on the following Sunday. For English in particular, led to the most la- 

some time it was supposed that the en- mentable results; they were every where 
gines would subdue the fire: the Ham- attacked, many were severely injured, and 
burghers being extremely conceited as to ®?me killed. Messrs. Giles, Lindley, and 
the excellence of their engines, and their Thompson—but fiw whose exertions the 
admirable system of insurance and fire whole ofH amburgh would unquestion- 
prevention. By 10 o’clock, however, ably/Sve been destroyed—were mal- 
the fire had extended so much, that it treated, and narrowly escaped with their 
was quite evident it had gone quite be- llves - T *? 18 waa a return for the ex- 

yond the ccntrol of any ordinary means ertl . 0DH of our active, skilful, and ener- 

'* . % getic countrymen, who for sixty hours 

'• 3 fl|nad laboured incissantly, without an in- 

• No town throughout the province* ha* sufforei^ terval of rest. To show the almost in- 

SMgreatly from fire a* Crediton; since in total tfe- . i ; ti_.__« j v *v_ i . 

■tmctioruln the yean i 7 « and 17»6, nuwt eaten- credible extremities to which the bad 

•tve firernfcve occurred almost annually, and the passions and prejudices of the deluded 
losses to the West of England, and other fire-offices, Hnmhwffhers carried them T ms* men. 
have been very heavy. Hesitation In July last “ m ?CT ilv T ir o ^ £ en 

destroyed nearly IbrtyH^K ' i • tlOD, that although Mr. Smith, an Eug- 

< *' ■ 
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lishman, aM proprietor of some water¬ 
works in Hamburgh, begged of ihl fire¬ 
men to use the water from his mains, 
they actually persisted in fetching it in 
carts from a distance of nearly a mile, 
and going without any btftween the ar¬ 
rival of supplies, in preference to using 
thte “ English water 111" 

Front official returns I find that this * 
dreadful fire destroyed— * 

102 stores and warehouses; 

1749 houses; 

1508 flats, or separate flogrs, occupied* 
by the poorer classes; 

488 small cottages, similarly inha¬ 
bited ; f 

477 cellars, let separately, and having 
no connexipn with the houses, 
inhabited by the working classes 
and small tradesmen: making 
altogether < * 

4219 dwellings, by the destruction of 
which, 5,160 families, (20.000 
individuals,) became houseless. 
Upwards of 40,000/. was subscribed in 
England, alone, for the relief of the un¬ 
fortunate sufferers: the total amount of 
subscriptions, from England and other 
countries, being nearly 269,000/.* 

A writer in the Westminster Review 
justly observes, that ‘'they are much 
mistaken, who suppose that the construc¬ 
tion of all English towns is so much su¬ 
perior to that of Hamburgh, that, at a 
moment’s notice, some of our most flou¬ 
rishing cities, under a similar concurrence 
of circumstance^ might not be involved 
in the same destruction. The modern 
parts of London are secured against the 
spread’ of fire by various provisions of 
- the Metropolitan Building Act, and chiefly 
by the clauses which providb party-walls 
between all houses erected, and requires 
that they shall be carried through the 
roof i but. we have not a similar act for 
evpry other English town, and* the 
want of such an enactment was Wfi great¬ 
est misfortune under whioh Hamburgh 
Buffered at the time of the conflagration. 
The fire destroyed very many solid brick 
and atone houses, with party-walls, that 
' might have resisted the flames, but tj te 
party-waHs had not been carried «fF 
through the roofs, and the fire ran along 
the roofs and wooden cornices, and thus 

• I would beg to refer such of your readers aa are 
dfealroU* of further Information on this subject to 
the IVestminiter Review for October, 1842, No. 75, 
which contains an excellent description of Ham-' 
burgh, and a most authentic narrative of the fire. 


gained admittance to the upper and lower 
floors. In other respects, there was little 
more reason to anticipate the misfortune 
that has occurred, than a similar devasta¬ 
tion of any of our ancient provincial 
towns.” 

The Hamburgh firemen, twelve hun¬ 
dred in number, are divided into three 
classes—-life-savers, property-savers, and 
engine-men. Their fire-engines are of 
the most antiquated description, differing 
nothing in externafappearance and equip¬ 
ment, aira little in internal construction, 
from what they were a century and a half 
ago; they are of the description once 
knowq in England as the scale-beam en¬ 
gine, with the l^ver lying lengthways of 
the engine, and the handies placed cross- 
ways at each end. In power and effi¬ 
ciency tbjy are on a par with our smaller 
parish engines; they are adapted for 
eight men, and had originally three or 
four inch barrels, the suction-hose and 
passages, as in all old engines, being 
sadly too small. This original defect 
has, however, been greatly increased, by 
putting much larger barrels on to the 
old work. Immediately after the great 
fire, Frederick Huth, Esq. presented the 
city of Hamburgh with a new Are-engine, 
with 7-inch barrels, as used here by the 
London Fire Establishment; ana the 
Hamburgh Senate purchased of Mr. 
Merryweather a still more powerful'cn- 
gine, with 9-inch barrels, as used by the 
Belfast and Liverpool fire police, &c. I 
was present at some trials with the latter 
in Hamburgh, which greatly astonished 
the inhabitants of that town. The engine 
being taken alongside the new prison, - 
(late the Detention-house,) was worked 
by thirty-six soldiers of the garrison; 
Mr. Smith, the English engineer and 
proprietor^ of the water-works, affording 
an abundant supply, of water from one of 
his mains. Upon the roof of the prison, 
(the highest building in Hamburgh, ex¬ 
cept the churches,) a number of persons 
had assembled to witness the trial, while 
.the Senators and ilite of Hajnbtirgh stood 
around. #The engine being equipped whh 
one jet, 1£ Inch in diameter, working 
comiqenced, and a splendid column of* 
water towered magnificently over th effof, 
to the surprise and annoyance of the per¬ 
sons there assembled, anu who had .deem¬ 
ed quch a feat^Jipjpssiblc. Two jets of 
three-quartersor an inch were next ap¬ 
plied, and the two streams thrown simul- 



174 OBEAT FIRE OF HAMBURGH. 

taneously over the building. In order to occasions experienced the beneficial ur> 
show the relative powers of this Goliah- vices toft* his Grace’s excellent flre-bri- 
and the Hamburgh squirts,, one of the gade.v Upon the occasion of a recent in- 

latter was set to work alongside the *‘fo- cendiary fire* at Tinge wick, three miles 

rcigner.” The Hamburgh jet was only from Buckingham, the efficient exertions 

half an inch in diameter, and eight men of Mr. Richard Merryweather, (super- 

were to be employed; as soon as the en- in pendant of the Stowe, fire-engines,) and 

gine commenced working, however, eight #i his men, were described as beyondprtiiel 
more men. got inside the handles, which and a meeting of the inhabitants was bald, 

they sent up and doyrn like lightning, a few days after the fire, to express a deep 

ana thereby completely overreached sense of the obligation they were under 

themselves, as, from c the smallness of to the Duke of Buckingham, for the Very 

the suction-passages and the rapidity of ’effectual assignee rendered by his Grade's 
the strokes, the barrels had not time to engine, in preventing the spread of the 
get half filled with water, and the labo- fire. They also considered it due to hit 
nous exertion of the men was employed Grab’s engineer, and the men under bis 

in churning water, which issued from command; to state that their conduct and 
the branch-pipe in a frothy foam. A jet exertions were most praiseworthy, 
could not be obtained—to the great dis- The West of England firemen have 
comfiture of the Hamburghe*, and the continued to exert themselves witirtkeir 

gratification of the English, who muster- accustomed zeal and activity, whenever 

ed strong upon the occasion, and by their an opportunity haB presented itself; in 

cheers paid due homage to the excellent the provincial towns, however, they have 

production of their countryman. It is had more frequent opportunity of dis* 

greatly to be regretted that the prejudice tinguishing themselves than in the tee- 

of the Hamburghers, and their antipathy tropolis, during the period now. under 

to every thing that is English, (except review. Their exertions at CrtdUon. 

their money,) will most probably prevent Devon port, Limerick, Liverpool, and 

’the useful employment of cither of these other places, have added considerably to 

splendid engines, until driven to tHb last their well-established reputation, 

extremities. The conduct of the firemen of the 


Notwithstanding the harmless charac¬ 
ter of London fires, the reBuk of last 
year is considered as more unfavourable 
to the insurance companies in England 
than they have ever experienced; and it 
is stated from the best authorities, that, 


colleotively, they have paid during the 
year, for losses by fire, upwards of one 
million sterling. This sum, of course, 
includes the great fire at Hamburgh, 
chea 


London Fire Establishment, both officers 
and men, has been such as to procure the 
esteem of all with whom they have been 
brought in contact; while the prompti¬ 
tude and skill with which they nave car¬ 
ried out the well-timed and judicious 
plans of their master-spirit have elicited 
the warmest approbation of their em¬ 
ployers, and the thanks of a jgrateful 
public. 

It is with unfeigned pleasure that I 

_1 mA _ A. _ i_«•_ . A .1 _% _ 


amounting to nearly half that sum. The 
losses by fire in Liverpool alone have 
amounted to considerably more than *a 
hundred thousand pounds. 

Incendiary fires nave been lamentably 
numerous in the agricultural districts of 
England; and the frequency of these oc¬ 
currences has induced many of t^e coun¬ 
try'towns and villages to put themselves 
.ih a better position for encountering fires 
fftafc* heretofore, by providing efficient 
fire-engines, and proper persons to apply 
them. 

The county of Bigra/or some dis¬ 
tance round the Duke or Buckingham’s 
princely seat at Stowe, has on numerous 


arduous duties in 1842, without the oc¬ 
currence of a aingk,» 8erious-«ccident to 
themselves; and to those Who know the 
great perils they encounter, their con¬ 
tinued preservation must appear little 
short of miraculous. 

"Wishing Mr. Braidwood and his gal¬ 
lant coadjutors a long continuance of 
.tiffjeir well-deservedrorosperity, 

I remain, Sir, * 

Yours respectfully, ■ . 

Wm. BaddbiiBIt, 

SS, Alfred-atnet, Islington, 

February IS, IMS. 
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Hie Cheltenham three Press dbnfains a 
very foil report ofa Lecturc^wnich was de¬ 
livered last week at the literary and Philo¬ 
sophical Institution of thift place, by Mr. 
B.aggs, on his ingenious and successful ap* 
plication of the expansive and condensable^ 
'properties of carbonic add, and ammoniacal 
gas to the production of motive power. The 
lecture was one of great ability, and had we 
not already given a full account of the in-* 
vention, (see Me*A. Mag. No. 1005,) we 
should have been tempted 'to transfer the 
whole of it to our pages; but vj& most, at 
least, find room for two extracts—one, in 
which he explains very clearly the sources of 
the new power; and another, in which he 
clears away, most successfully, the objections 
which have been mode to its employment. 

Application qf Carbonic Acid, and jfinmo- 
niacal Gas, at a Substitute for Steam. 
Carbonic acid is an invisible elastic fluid, 
about half as heavy again as common air; 
100 cubic inches weighing 47 grains and« 
fraction. It is perfectly incombustible. 
Water dissolves about its own volume of this 
gas, but the absorption is much greater if 
the pressure be increased. Carbonic add, 


of 36 atmospheres at 32 dog. for condensa¬ 
tion. It is an abundant product, in many 
natural processes, and is always present ill 
the atmosphere; though this latter fact has 
only been demonstrated by very recent in¬ 
vestigations. When one volume of carbonic 
add is mixed with two volumes of ammonia, 
both gases immediatdy lose their dastic 
properties, and condense into a white solid, 
the carbonate qf ammonia. W water be 
present, the gases- condense each other 
in equal volumes. It is of importance 
to bear these fact# in mind, as we shall 
have occasion to refer to them again. 
The liquids I have been describing ore ex¬ 
ceedingly sensible to the influence of caloric, 
gnd thdr bulk and pressure are materially 
altered by a few degrees. 20 volumes of 
liquid carbonic dbid at 32 deg. Fahr. occupy ’ 
29 volumes ft 86 deg. At 12 deg. theelas- 
ticitvof tlm liquid is equal to 20 atmospheres, 
at 3?aegrto 36 atmospheres, and when it 
is heated to a temperature *&f 86 deg. 
the pressure rises to 73 atmospheres, or 
1*095 lbs. to the square inch. It may be 
congealed into a solid by the cold produced 
by its own evaporation, which is estimated 
at 180 deg. below zero; and in this state it 
forms the first instance of the solidification 
of a gas. The liquid acid at 32 deg. in ex¬ 
panding to gas at 60 deg., increases its vo- 
lume*443 times. Ammonia, in undergoing 
a similar change, occupies about 1040 times 
its original bulk. These are a few of the 


in common with all other gases, expands by 
heat, the 1-459th of its volume for each 
degree of Fahrenheit. It is constantly 
present in the atmosphere to the extenf of 
1-10th per cent. The sources of its pro¬ 
duction in the great laboratory of nature are 
numerous, prolific, and unceasing. For ex¬ 
perimental purposes it is generally obtained 
by the decomposition of one of the carbon¬ 
ates ; and to produce it in the liquid form, 
ire have only to maintain a constant genera¬ 
tion of the gas in a sufficiently strongavessel, 
without allowing it any means of eseape. It 
must not forgotivn, that in all cases of 
gaseous condensation, the liquid is formed at 
the coldest part of the apparatus x and no¬ 
where else. A knowledge of this enables 
us to obtain an accumulation of the liquid at 
any desired point, and in any quantity. The 
mechanical properties of ammoniacal gas 
are closely allied to those of carbonic ac^L 
but in its chemical ftature it is totally 
ferent. It is a strong alkali — invisible, 
elastic, and very slightly inflammable. 100 
cubic inches weigh 18*288 grains. Water at 
common temperature and pressure absorbs 
780 times its volume of this* gas. By strong 
compression it will take up considerably more. 
It is liquified under a pressure of 6J atmo¬ 
spheres ; carbonlo acid requiring a pressure 


principal facts bearing upon the present 
question, # and we may proceed at once to 
discuss their application. 

a * * * 

If, then, we use as the materials for gene¬ 
rating the gas, the carbonate of ammonia 
and some fixed acid, we shall obfoln, in 
addition'to the required gas, a definite salt, 
which, if exposed to heat, will give off all' 
the volatile alkali, and leave the acid behind 
—thus affording the exact amount qf che¬ 
mical material used in the commencement 
iff the process s and so the generation and 
recdVery iSay be repeated indefinitely.'* 

• “ I will now call your attention to the 
several objections that have been urged 
against this invention, and 1 hope I shall 
succeed in proving that they are wholly with¬ 
out foundation. Some over timid critics 
have deemed it unsqfe.. ^It cannot possibly 
be so, if the resistance is proportionate to 
the power. No one having a strong and 
fiery iiorse would seek to hold him in cheek''” 
with a few silk ribbons. The strength of 
the harness must be proportional to we 
power of the we intend to control; 

an* the same Sj ft fom of proportional adap¬ 
tation ^nust necessarily be observed in the 
construction of our engines. Sir Isambard 
Brunei employed in the working of hit me- 
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chine a much higher pressure than is neces¬ 
sary here, and he himself told me*, that in 
no single case did the slightest accident 
occur. 1 pnt the question, (he other day, 
to a friend of mine who has had very consi¬ 
derable experience in the liquefaction of the 
gases, whether he had ever had the slightest 
apprehension of encountering any accident 
in his numerous experiments. His reply 
was, 4 Never! my apparatus is made of a 
proper strength, and to show you my abso¬ 
lute conviction of its safety, if it were only 
well wrapped up in blaifkets, 1 should not 
have the slightest objection to take it to 
bed with me.’ The next objection to 
which 1 shall refer is, that when an engine 
constructed upon this principle is working 
upon a large scale, any leakage or esdape of 
carbonic acid gas would leafi to the dissemi¬ 
nation of a poisonous atmos^iere. I am 
sure that with many of you this objection 
will be deemed unworthy of a reply; mit as 
all my auditors are not chemists, 1 prefer 
to make the matter clear, and in order to 
do so in as strong a manner as possi¬ 
ble,^! will not take into consideration 
the idea of a mere leakage, but I will sup¬ 
pose that all the gas employed In the engine 
is thrown into the atmosphere the moment 
it has done its duty. What would be the 
result of this ? Nothing baneful certainly— 
and a moment’s consideration will codVince 
us of this. When any portion of gas is 
thrown into the atmosphere, it immediately 
begins to diffuse itself in every direction 
according to an acknowledged lap. Now, 
atmospheric air always contains, as I have 
before stated, one thousandth part by weight 
of carbonic acid. This proportion is the 
same all over the world; and the average 
quantity of this gas contained in the whole 
atmosphere is equal to 12,122 billions of 
pounds. The addition of a few billions more 
will not make much deference. Active vol¬ 
canoes are constantly throwing off large 
quan titi es of the gas, and many springs are 
acting in a similar manner. The springs of 
theElfil, a volcanic district .meaf Goblfcnta, 
project into the atmosphere every day up¬ 
wards of 110,000 pounds of carbonic acid. 
Every human being that has ever been in 
existence since the creation of the world has 
produced on an average every day of his life 
..cubic feet i of carbonic acid gas by the 
process of respiration; Animals Have been 
i contaminating the atmosphere in a propor- 
’'Hfegal degree, and 64*132 cubic feet of the 
same gas have been generated for every ton 
of charcoal that was ever burnt. Notwith¬ 
standing this continual and enormous addi¬ 
tion, the constitution of' the atmosphere 
remains the same; and though the science of 
chemistry is only of modern origin, we are 
nevertheless able to affirm that it has con- 


tinuedmo for ages—for jars of iat that have 
’been tnrif.d in Pompeii for lBOOf'yea.rs, have 
yielded 1 upon analysis the exact proportion 
of carbonic adid afforded by the atmosphere 
of the present day. Then, what has become 
of this immense (.quantity of gas ? It is the 
food of plants, and has been removed by the 
respiration of their- leaves. There is an'in- 
ccessant circulation of the elements of life, 
between the animal and vegetable-worlds. 
Man is constantly destroying vital air and 
producing carbonic acid; and plaints are as 
continuously absorbing the latter, and re¬ 
producing the former for the use of man: 
and if we managed to throw into the atmo¬ 
sphere twice the quantity of carbonic acid 
that we now generate, the inevitable conse¬ 
quence wohld be, that we should give rise to 
a luxuriant vegetation, which'would shortly 
be followed by the restoration of an equili¬ 
brium. Another objection against the use 
of qarbonic acid is that the intense cold pro¬ 
duced by its spontaneous evaporation solidi¬ 
fies the gas, and destroys its elastic power. 
Abstractedly this is correct, but all Will con¬ 
cede that it is most unphilosophi£3 to sepa¬ 
rate the elements of a combination, and-judge 
of the whole by a part. Thfc disengagement 
of caloric by the condensation of the gas 
after it leaves the cylinder is so great that if 
the generator be subjected to its influence 
there will be absolutely a rise instead of a 
depression of temperature. Any one may 
convince himself of this by experiment. 
Some of thfe applications of tills new power 
will be found of peculiar advantage. Wher¬ 
ever it is required to call into, action an 
enbrmous force at a moment’s notice, the 
liquifiable gases will prove most available 
agents in supplying the desideratum. Fire 
engines may be now transported from place 
to place without the least delay, and when 
they have arrived at the scene of destruction, 
the same povgtr which brought them there 
will be capable of throwing them into rapid 
and immediate action. Carriages, whether 
for business or pleasure, will be equally obe¬ 
dient to our call, when-filled with apparatus 
upon* this principle. They, will be ever in 
readinesg for instant work; and may be. kept 
in this state for months together without 
being attended by a fraction of the expense 
which is a necessary concomitant of horse- 
keeping. For war vessels again, this pqwer 
would prove much more efficient than steam: 
wr it stands to reaofia that, in order to bfi 
ready for any emergency, we must according, 
to the present system bis constantly wasting 
fuel to keep the steam up ; whereas by the 
use of the new power, w« should be in a po¬ 
sition to gain h speed of fifteen knots an 
hour at a moment’s notice, and thus obtain 
results the most glorious and decisive.” ■ 
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DESCRIPTION or CRADDOCK’S* PATENT STEAM BtTjLER, CONDENSER, AND ^ENGINE. 

BY THE INVENTOR 


Sis,---Some time ago you favoured me 
by the insertion in your Magazine of a 
few remarks relative to my patented in¬ 
ventions in generating and condensing 
steam (see Mechanic s’ Magazine, vol. 
zxxvi. p. 846); Bince that time the nume¬ 
rous experiments 1 have made on these 
subjects have led me to results which I 
believe will be interesting to your read- 
era, and which, with your permission, I 
will proceed to lay before them. 

By reference to my preceding com¬ 
munication, it will be observed that I 
there limited myself to t^e description of 
my patent condenser, and the detail of 
some experiments made with it in con¬ 
densing steam, by means of <*heatmo¬ 
sphere. .Before, however, proceeding 
to relate the various improvements I 
have recently introduced in its construc¬ 
tion, and the important results obtained 
in my experiments, T think it advisable 
to relate briefly the considerations which 
induced me to attempt the condensation 
of steam by the atmosphere, and the 
experiments 1 made for the elucidation 
of the principles on which my invention 
is founded. 


The objects I proposed to inysclf in 
instituting my experiments were, the 
continual circulation of the same water 
through the steam-engine and boiler, so 
as to be enabled to use distilled water, 
and thereby avoid the deposit which has 
hitherto prohibited the general use of 
tubular boilers, and materially impaired 
the efficiency of those of the common 
construction: also, by the use of tubular 
boilers, and the increased pressure of the 
steam which may with safety be generated 
in them, and, with the vacuum which 1 
then hoped to obtain with mf condenser, 
to carry out the expansive principle inbre 
completely than could possibly be done 
in the non-condensing, or high-pre&sure 


epgine. 

The firsthand principal difficulty which 

S resented itsel&Was tne imperfect coll¬ 
uding power of the air. To overcome 
slhis difficulty was matter of much expe- 
nftent at my outset. My first experi¬ 
ments were on the cooling effect of air 
on hot water contained in tubes sus¬ 
pended horizontally. The time required 
to reduce the temperature from about 
180° Fahr. to 110° was 12 mihutes? a 


time far too long to permit me to hope 
that any arrangement of stationary tubes 
would lose its heat with sufficient rapid¬ 
ity for the purposes of condensation. I 
then tried tne effect produced by direct¬ 
ing a current of air on the heated surface 
by means of'a fan ; although the cooling 
effect of the air was considerably aug¬ 
mented, still this method of cooling in¬ 
volves two jgreat defects, namely, the 
difficulty of causing the current to dis¬ 
tribute itself' equally over the heated 
surface, pnd the power required to work 
the fan. On making the last experiment, 
it occurred to me that the same effect 
would be produced by putting the heated 
body in motion in the air, as by directing 
a current of air against it; at the same 
time that, by making use of small tubes, 
a comparatively small power is required 
to ]froducc the same amount of motion, 
and perfect uniformity of eUcct is ob¬ 
tained over the whole surface, which, in 
this mode of operating, may be increased 
.to almost any extent. Having deter¬ 
mined on this plan, I next experimented 
on the effects at different velocities, and , 
found that, at a velocity of 40 miles per 
hour, the tube above mentioned, filled 
with water at 180'’ Fahr., cooled to 110° 
in one minute. These.experiments were 
piade in the summer, a thermometer, 
standing in the same room, indicating a 
temperature of 70°; currents of air were 
carefully guarded against, as they were 
found very materially to interfere with 
the results. My experiments very nearly 
agree with those made on the same sub¬ 
ject by LesKe. In one of his experiments 
he fyund that the times in which a hollow 
sphere containing hot water cooled when 
at rest and in mq^pn, wqjg as 10 to 1. 
In* the experiment above related, the 
times, are as 12 to 1 j the difference is 
accounted for by the greater surface ex¬ 
posed by the tube to the air; for, on 
repeating Leslie's experiments with the 
sphere, the result exactly accorded with 
that obtained by Jiim. In pursuing my 
experiments, I endeavoured„to ascertain 
the relative cooling powers of air and 
water, and found that of water to be to 
that of air as 25 to 1, both being still; 
and I also found that the same cause 
which produced so greatly increased an 
effect in air was not less efficacious in 
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water, fok on giving the heated (tube a 
velocity or 2 miles an hour it% fooling 
effect was doubled. I also find by my 
experiments, that motion in the heated 
body, whether in air or # in water, in¬ 
creases their relative cooling powers 
as the temperature of the heated body, 
and that of the cooling medium approach 9 
each other; for example, at temperatures 
of from 180° to 120 °, the cooling power 
of water, when the heated body moves 
in it at 2 miles an hour, compared with 
its cooling power when the jieatcd body * 
is still, is as 2 to 1 ; but 120 ° to the 
temperature of the cooling medium, the ’ 1 
proportion is as about 2$ to 1 . p % 

In applying the principles above eluci¬ 
dated to the condensation of steam by 
the atmosphere, I constructed a model 
condenser in the following manner. A 
number of radial hollow arms were fixed 
near the top of a vertical axis, and a simi¬ 
lar number near to the bottom of /he 
same axis^aud a series of copper tubes, 
of small diameter, were connected by 
their ends to these hollow radial arms; 
the steam was admitted from the top of 
the axis, and passing along the upper' 
radial arms entered the small tubes, and 
-there suffering condensation, fell into the 
lower radial arms ; a pulley on the bot¬ 
tom of the axis served to impress on the 
model a rapid rotary motion. Here, 
however, a formidable difficulty presented 
itself; by the rapid rotation of the appa-* 
ratus, the water collected by centrifugal 
force in the tubes anost distant from the 
axis, and, as these became filled, it accu¬ 
mulated in those nearer to the axis, until, 
at length, the greater part of the tubes 
being full of water, the steam rushed 
uncondenBcd through the others. This 
difficulty was, however, overcome,•to¬ 
gether with several others that presented 
themselves i;: the w^-urse of my experi¬ 
ment?, by arranging the parts of the ctfti- 
.denser as shown in fig. 1 of the accom¬ 
panying engravings. In order to render 
my remarks on this subject more intelli¬ 
gible, I will first minutely describe its 
construction, a represents the tube con¬ 
ducting the steam frona the cylinder into 
the chamber*^ ; it thence passes through 
the hollow axis c, and the chamber d, 
into the hollow arms e; thence it is 
distributed in the tpbes f. The rapid 
rotation of these tubes about the axis < 7 , 
produced through the pulley and band A, 
causes the rapid abstraction of heat, and 


consequently the condensation . of the 
steam. The water falls into the hollow 
arms t, and being thrown by centrifugal 
fdree to their extremities, falls through the 
pipes j into the hollow ring k; a small 
tube l, communicating with the rinp h , 
passes into the hollow axis g; tu is a 
tube connected with the chamber and 
axis g, and the air-pump worked by the 
engine, n is a lid covering the chamber 6 , 
in which is contained the stuffing-box for 
making the revolving axis g work tight; 

0 is a small cup, for holding water or oil, 
around the stuffing-box, which is there¬ 
by rendered more tight; p is a cover, 
which screws in halves on the chamber d t 
in which chamber the upper radial arms 
0 arc fastened; the mode of fastening 
these arms by a screw and nut is shown 

Kg. 3. * 



in the section of the bottom radial aAn 
at » ; the upper radial arms communicate 
wit^ Che chamber d, while the lower 
arms arc closed at both ends, as seen in 
the section. By adopting this Simple 
mode of connecting the radial arms with 
the other parts of the condenser, I am 
enabled to take it to piece s^ and put it 
together again, in a ve/yShort time, and 
with little trouble, a point of no small 
importqpce. The chamber g at bottqn^ 
need not be closed, as it only serves to 
support the arms t, and does not commu¬ 
nicate with them, u is a cup which con- 1 
tains Water for making the lower stuffing- 
box tight; the point of the axis (shown 
in aotted lines) works iu the cup v. It 
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of the plate, and the end of the tube dinged 
on the ethVr side. The plate or leaf, oi 
the tubes thus fixed in it, is theft rapped 
in melted tift. The whole becomes, by 
this means, so firmly united, that the 
joints may truly be said toi>e the strong¬ 
est parts. The difficulty of securing the 
joints of tubular condensers used in water 
nas been a great objection; the difficulty < 
in my condensers, used in the air, became 
most formidable, and was heightened by 
the elongation and contraction of the 
tubes when they were used straight. The 
form of tube described, together with the 
mode of joining them into the plates, 
leaves nothing to be desired in this de¬ 
partment. f % 

Fig. 4, is an end view of my improved 
tabular boiler; a is a flat plate 18 inches 
wide and 6 feet long; bb are two other 
plates of the same length, but only 10 
inches wide. The plates a, and b b, ate 
bored out so as to admit the ends of the 
tubes c o. These tubes are of bras% 5 
feet long, a.«l 9.J inches in diameter. The 
two rows of tubes are inserted in the top 
plate a, at a distance from each other of 
only half an inch. The tubes arc fas¬ 
tened in the plates a and b 6, by driving 
ferules into their ends as in locomotive 
boilers; a semi-cylindrical cover d, is 
screwed on the plate a and serves as a 
reservoir in which the water separates 
from the steam. The steam rising into 
the dome e passes along the pipe n to the 
engine,//are semi-cylindrical covers to 
the plates b b, and constitute chambers 
at the bottom of* the boiler. These 
chambers are connected by a pipe at one 
end so as to establish a free communica¬ 
tion between the water in both ranges of 
tubes. Two semicircular covers p p, are 
screwed on the ends of the chambers //, 
by removing which, any sediment *that 
may have collected- can be readily re¬ 
moved ; h h are uie f.re bars, and g the 
fire box. The tubes in each row ftre 
placed half an inch apart, and the space 
between them is filled up to the height 
denoted by the dotted line jj\ by strips 
of cast iron held in by screw bolts that 
clip the tubes. These strips are made 
to fit tight bv being lifted with fine clay, 
which Ifindf contrary to my expectation, 
answers exceedingly well. The spaces 
between the portions of the tubes situated 
above the dotted line f* are also filled by 
the brickwork to prevent the fire acting 
on those parts of (he tybe? not containing 


water. The spaces between the tubes 
from l to the line j being open, the 
heated air and flame pass out there, and 
descending on the outside of the tubes, 
give out another portion of heat to them. 
The smoke and heated air eventually pass 
to the flue by the passage m; g g is the 
brickwork enclosing the boiler; t is the 
ash pit; and o the safety valves. The fire 
grate is 18 inches wide and 6 feet long. 

I prefer dividing the fire grate into two 
parts by a bridge, |nd feeding it at both 
ends. By this means the production of 
steam may be made more steady, as the 
fires need not be supplied with coal at 
the same time. This mode of construc¬ 
tion also affords a large grate surface, and 
consequently a slow combustion of the 
fuel, which I, am disposed to think more 
economical than quick combustion. Where 
a larg£ supply of steam is required, I pre¬ 
fer two small boilers to one large one. I 
believe that a careful consideration of the 
construction of my improved boiler will 
show* it to be a simple and efficient one; 
it admits of being easily cleaned out; and 
all its joints* are readily accessible; so 
that any repairs may be easily made; 
it is altogether simple in its construction 
and consequently cheap. 

My improved engine is represented in 
figs. 5 and 6. The object of the im¬ 
provements introduced in this engine is 
to bring into operation the expansive 
principle, find at the same time to dispose 
the cranks of the two cylinders in such a 
manner, that the engine shall be applica¬ 
ble to railway purposes, and all situations 
where the fly-wheel is objectionable; 
that is to say at right angles, a, fig. 5,. 
is the steam-pipe coming from the boiler 
to the small cylinder c; b is the valve- 
box, divided into two compartments by a 
division in its middle; s is the ordinary 
valve^worljpd by the eccentric t, on the 
ma^n shaft v ; d is the pipe that conveys 
the steam to the large cylinder g, after 
it has partially expanded in the cylinder 
c. The steam passes from the large . 
cylinder g to the condensers by the pipe 
h. The ordinary valves and s are 
worked asausual, and expansive and 
stop off valves, p and r, are worked from 
the sh»ft v, which is acted on in the foj^ 
lowing manner; k and l are two toothed 
wheels taking into each other; the wheel 
k, which has twice the number of teeth 
that the wheel l has, is fixed on the main 
shgft v, and the wheel l works on an axis 
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or the frame *; an eccentric is fixed on mentfthe expansive and stop-off valves 
^ and the clip of the eccentric is con- are f pened and closed twiqp to every 
nested to the rod n. By this arrange- opening* and dosing of the ordinary 

• Kg. 5. 



▼alves. By having the desired Ian of the stroke from the* cylinder e, and 
the expansive and stop-off valves, *he prevented entering die cylinder g, until 
steam may be cut off at any {tort of the piston is In a proper position to re- 
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ceive it ; n is the projecting crani pin 
to which tRe connecting rod working the 
lever *, of the air*pump y, (se? tfg.«,) 
is attached. 1 is a pipe connecting the 
air* pump with the condenser,and through 
which the water and air are drawn from 
the condenser and the vacuum main* 
tained; 2 is a force-pump, which forces 
the water from the cistern, 3, to the boiler. < 
The steam may be cut off on entering 
the small cylinder e at any part of the 
stroke. So also may the stop valve p be 
made to prevent the steam entering the. 
large cylinder until the pteton in the 
cylinder g , and the crank 9 , have arrived 
at their proper places, which will not be 
before the piston in the small cylinder c, 
has made half another stroke; of course, 
as the steam that is underneath can¬ 
not get into the other, g, it must be 
compressed between the small piston and 
the stop valve p; but now the large 
piston is arrived at its proper place for 
the steam to act most efficiently oi# it, 
and the sfoj. .valve being moved off the 
steam port allows the compressed steam 
that was held between the small piston 
and the stop valve to urge the large piston 
onwards cither to the top or bottom of 
the large cylinder g, as the case may be. I 
will offer a few more remarks on this sub¬ 
ject after having described the other parts. 

I should before have observed, that the 
valve box at the large oylinder g, is di¬ 
vided into two compartments, s and f, 
though as in the other box' it is not showb 
in the drawing. ‘ 

Having described the condenser, boiler, 
and engine, with reference to the accom¬ 
panying drawings, previous to laying be¬ 
fore the .reader the results of their con¬ 
joint action, I will offer a fev^ further re¬ 
marks on each % of them; and, in so doing, 

I shall reverse their natural orde/, and 
begin with th** condenser, as by its use 
*1 am enabled, m hn. especial manper, 
to carry out effectually the expansive 
rinciple, and also to make use of a tu- 
ular boiler, without those serious draw¬ 
backs which foul water has hitherto pro¬ 
duced, by choking up the tubes. It may, 
perhaps, occasion surprise to some per¬ 
sons, to flpd that toe water is drawn 
by the air-pump from the ring k, instead - 
of from the centre. It is therefore ne- ’ 
cessary to anticipate the difficulty, by stat¬ 
ing that, if the water were drawn by the 
air-pump direct from the radial arms to¬ 
wards ’ the axis of the condenser, the 
steam would in a great measure be drawn 


off uncondensed, as by an inspection of 
the figure it will be evident that it would* 
thereby be taking a much shorter course, 
than by passing through 4be tubes near 
the ends of tnc arms; while the water 
would choke those tubes, and the action- 
of the condenser cease. By the present 
arrangement, however, the water falls 
into the ring k, and is no longer capable 
of interfering with the passage of the 
steam through the tubular parts of the 
condenser. It mt|y perhaps be well to 
put the (natter in another form. The 
water, being the heavier body, would by 
centrifugal force be held at the circum¬ 
ference, and a pump working at the 
centre^ and through the lower radial 
arms, could hate no effect in drawing 
the water from thence, so long as there 
was a passage for the steam near the 
centre; it therefore becomes necessary 
to draw the water from the circumference, 
in such a way, that the water must be 
drawn off before there is a passage for 
the steam. This is done in the arrange¬ 
ment described. In my first experi¬ 
ments, I removed the water from the 
ring k by fixing a small pump on it, the 
piston-rod of which worked on a fixed 
eccentric, supported around, but uncon¬ 
nected with tnc axis of the condenser. 

• The pump travelling on the ring k, round 
the fixed eccentric, its piston was worked 
to and fro, and the Water removed. 

The centrifugal force is only 3 inches 
of mercury.at 80 revolutions per minute, 
and, contrary to my expectation, at 120 
it is not at all increased; so that in its 
present state I do not think it worth while, 
to attach the small pump to it, as all it can. 
gain are the 3 inches of mercury, from 
which its own frictiofltmust be deducted. 
The way in which I account for this 
seeming violation of the law of centrifu¬ 
gal force is, that as the quantity of water 
to4)e drawn" St each stroke of the pump 
is very small, in proportion to the capa¬ 
city of the pump, and, consequently, as 
it is drawn away in a spray, or mixed 
with air and vapour, it will then no 
longer have the resist an ce vlue to water 
but only’thgt due to ttie mixed volume 
of water ana. air or vapour,'according to. „ 
their respective proportions. The parf" 
the condenser acts, in enabling me to get 
an increased. effect from the expansive 
property of steam, is twofold. The first, 
and^most important, is. in the vacuum 
obtained by it, which is, as will be seen 
in the table, from 18 to 20 inches of 
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mercury; and it frequently is as high as about 6 inches of mercury. .There is-a 
20 and 26 inches, although this is less diffemnce in favour of my modification 
than the vacuum obtained by water, 1>y not to Be overlooked, that is,'the steadi- 


Kg.6. 



uess of the vacuum- I obtain': at no time meanof which is the seal vacuum. I am 
does it oscillate of an inch, whereas here speaking of my vacuum in the ex- 
m most condensing engines I ■ hag e Seen haust pipe that comes from the cylinder; 
there is a considerable oscillation, the and of course this is clear of centrifugal 







craddock’s patent, steam boiler, condenser and engine. 185 

force, jaa on the air-pump Bide pf the In attempting to give a clearerexpla- 
condense* the gauge stands at 28 fnche. nation of the advantages arising from the 
and here it oscillates frtra 2 to*3 inches, use of two cylinders, and also some fur- 
Another advantage resulting from the ther observations on the little I may havq 
condenser is, its ensuring us pure water, added to the'engine, I make no preten- 
thereby enabling us to use tubular boil- sions to any thing new in the use of two 
era, and by them steam of high pressure cylinders, but I think them highly useful in 
with perfect safety* It thus, as it were, the carrying out of the expansive principle, 
adds to the available effect of the expan* And here I will take the engine I nave been 
sive property of steam at both ends, by describing to illustrate my view*. It is con- 
increasing its pressure at the outset, ana tended ,by many, that one cylinder is equal- 
enabling us to take advantage of its ex- Ijrgood with two, gn the expansive princi- 
pansion to-almost its lowest point. ( pie; ant perhaps in the power given out, 
In all these remarks,* except the in proportion to the steam used, they are 
allusions to the better vacuum obtain- rignt; but in the regularity with which 
ed in water, f have had in view the the engine moves its load, I cannot agree 
high-pressure or nqp-condensiAg engine, that one cylinder is equally good with two; 
I am not so much taken up with con- for to use steasn expansively, and to the 
densing by means of the air, as to prefer extent, would render a long cylinder ne- 
it even to water, where there is plenty of cespary, oj the piston must move through 
that liquid. My object as to air-con- a vdVy small space before the steam is cut 
densation, is to take up the question off, and to cut off which, the* expansive 
where all other modes are obliged to valve would require, t<f move very quick- 
leave it, and thus to make the condensing ly. Nor would this be all. The piston 
engine ui|l. ..isally applicable. But where would start with a pressure acting on it, 
water can be had, my plan will be found including the atmosphere, equal to 100 lbs. 
to be inferior to none, cither in principle per square inch; and before it terminated 
Or practice. And here I need not dwell its stroke,.its pressure would not be above 
on the few observations and experiments 10 lbs., still including the atmosphere, or 
given at the commencement of this paper, from 4 to 5 lbs. under the atmosphere, 
with the well-established correspondence 0 This, of necessity, must produce a very 
between the laws of water and air as- * irregular motion in the engine, and what- 
fluids, in most of the particulars now ever it was moving. Now this is just the 
under consideration. There is one ob- circumstanced under, which the engine 
jection that is made to my plan in water above described works, only that, instead 
which I will just notice, and at .softie of a large cylinder, and cuttihg the steam 
future time I may offer some further re- off at one-sixth of the stroke, the steam 
marks on my mode of condensing in acts at full pressure in a small'cylinder, 
water. The objection made is the re- and, subsequently, expansively in a larger 
sistance its motion, would occasion in ‘one.* A positive advantage, however, rer 
water. ( I am not totally ignorant of the suits from the hse of an-engine having a 
law of resistance at variotts'velocities, and short cylinder, and qf.quick succession of 
of the influences the form of the body has strokes,Compared with a long cylinder, and 
on such resistance; without, htfvever, consequently'slow succession of strokes, 
attempting m apply the various theories whiph must not be overlooked namely, a 
and calculations chat been given on greater regularity of motion; foTyrhile the 
this subject) it is sufficient for mypresent • latter communicates its impulses at long 
purpose that I feel convinced from ob- intervals, and the acquired momentum of 
Bervation, and hope shortly to be able to the machinery is being exhausted between 
demonstrate by experiment, that the ob- those intervals,'tha former communicates 
jection is to tally Ainfouuded, owing to the its impulses in' stTch; quiqk succession, 
very slow motion I shall require, to give that ;th^ momentum!irjfttle. exhausted 
it in waltyr, as well *as “the form of the between them, and a consequent stcadi- 
body being favounjble toihe dividing, as ness*of motion in the^engipe, and Ahp 
it were, of the water. -1 .know, also, that machinery actuated by it, results. But 
a motion of only two miles per hour whatever may be the speculative opinions 
doubles the condensing effect by the same about the matter, my engine certainly 
surface: But .more on this subject here- works with scarcely any perceivable dir¬ 
after, as I do not like to go far beyond ference of Motion in the old way; and 
whet actual experiment has demopstyg|pd. when the cranks are placed at right angles 
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to each other, it is as uniform as can be 
desired—at least, there is not the slightest 
perceivable variation. The simple rea¬ 
soning which leads me to believe 1 could 
cause the steam to pause, as it were, until 
the large piston, in putting its crank at 
right angles to that of the small one, 
should be in its proper place to receive it, 
may be illustrated in this way. By taking 
two small Syringes, and connecting their 
lower ends by a tube, when the one 
piston is at tne bottopi and the other 
at the top, this last syringe under ordi¬ 
nary circumstances would be full of air; 
on pressing its piston down, that of the 
other would rise; it only remains now to 
have a stop-cock in the pipe that connects 
the two syringes, to make'it resemble the 
action of my two cylinders, «and to keep 
the cock shut until the piston at the 
top is forced half way down. No& oil 
opening thv stop-cock the two syringes 
communicate with each other, and sup¬ 
posing there is no friction the whole force 
taken to compress the air into - half its 
space in the first syringe would he given 
out in raising the second piston from the 
bottom half way up its cylinder. Thus 
it seemed clear to me, that the loss by 
compressing the steam between thn ex¬ 
haust side of the small piston and the 
stop-valve would be nearly all given out 
by the compressed steam reacting on the 
large piston. Experience has fully con¬ 
firmed my anticipations, for both by the 
gauges and the quantity of water taken to 
work the engine, it differed but very 
slightly from the old way; the quantity 
of water or steam per hour required to 
work the engine was only 9lbs. more with 
the cranks at right angles than the other 
way. The advantages that my mode of 
working the stop and expansive valves 
has over that of the common and all other 
modes that I am aware of, is that by, the 
simple means of giving the shaft oa 
double motion by means of the toothed 
wheels and eccentric, I get that de¬ 
sirable motion so free from sudden 
stops and starts which rendered every 
other mode I ban find in use unavailable; 
for while my engine was makihg from 
70 to 80 strokes per minute, owing to 
fhis> rapid reversal of motion, the* ma¬ 
chinery on the old modes was continually 
knocking itself to pieces; the noise, too, 
was very objectionable. 

The first remark X have to offer* on 
boilers, is, that a tubular boiler is 
not esscutially necessary to my principle 


of usif g steam; for as the Table at the 
end will show, so greatly intfreased an 
effect is produced by a given quantity of 
water converted into steam by my mode 
of using it, that a boiler of the ordinary 
construction may be made so small as to 
produce the requisite quantity, and yet 
be perfectly safe ; for the ordinary non- 
•londensing engine requires l‘2()lbs. of 
w r atcr per hour, per horse power, and mv 
engine requires only GOlbs. And here 1 
would observe, that though in the expe¬ 
riments in the table I made use of steam 
of B.'ilbs. above the atmosphere, I will 
not yet be positive that a less pressure 
will not be found equally economical, 
though I'•am disposed to believe that 
about 80lbs. with tubular boilers will be 
more economical than steam of lower 
pressure. But on this I hope to try a 
series of experiments shortly, so as to 
be able to determine to my own satisfac¬ 
tion at least, all things being considered, 
whattfs the best pressure in point, of eco¬ 
nomy. Yet it does appeg? me, that 
considering the many advantages the 
tubular boiler possesses over the other in 
point of safety and compactness, or the 
capability of generating much steam 
and yet occupying little room, the day 
will come when it will be very gene¬ 
rally used; the more especially, that 
in conjunction with the expansive prin¬ 
ciple of using steam, it is so peculiarly 
suited for steam-vessels which are in- 
teftded for long voyages, the quan¬ 
tity of coals required being greatly di¬ 
minished, and the room occupied by 
the boiler being much less. But here 
will occur the objection commonly urged 
against high pressure steam, that fit dan¬ 
ger—an objection that certainly docs not 
seem to me well founded t^hen applied 
to tuUtdar boilers, for Bucli boilers are 
almost beyond compar ison mqre safe even 
with a l001bs. on the‘fflen, than is the 
common boiler with Gibs., inferring, aa I 
do, that the actual strain on any part 
tending to rend it asunder, is as the 
pressure of the steam multiplied into the 
area of the boiler. If this inference 
be just, on comparison with the best form 
of boilers, the cylindrical, and supposing 
it to be 4 feet in diameter, andTon taking 
the number of inches in its circum¬ 
ference, and supposing the pressure to be 
only Gibs, per square inch above the at¬ 
mosphere, 1 find the boiler would have a 
force equal to OOOlbs. on every part of it 
tending to rend it asunder. If w r e com- 
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pare with this a tube of 8 inches tin dia¬ 
meter, and even at a hundred pounds c 1 
the square inch, we have but little above 
900lbs. as before, on every part of it 
tending to rend it asunder. But sup¬ 
posing these two vessels to be rent asun¬ 
der by the pressure of the steam within 
them, how different would be the con¬ 
sequences ! The action of the tube woul<V 
be very limited, most probably no other 
than putting out the fire and making the 
boiler unfit for use until a fresh tube was 
ut in; but the consequence of the large 
oiler bursting may be the total wreck of 
the vessel with a tremendous sacrifice of 
human life; arid on the most favourable 
supposition, the boiler would b# rciylercd 
quite useless. One thing ought not to 
be lost sight of when considering the 
danger from a boiler bursting—the 
quantity of explosive matter at once set 
free, and especially the quantity of water. 
For although water in its ordinary state 
cannot with propriety, perhaps, be galled 
explosive/ "“^gext to the solid parts of 
the boiler flying in all directions, this is 
the most dangerous dement; indeed, it 
may be questioned whether in the burst¬ 


ing of a small vessel containing steam 
only, there is any danger, except from 
the solid matter of the boiler flying in 
fragments or being moved from its seat 
altogether. But perhaps it will be ob¬ 
jected that my boiler does not in all its 
parts partake of the safety of the 8 inch 
tube; to this I reply, that those parts 
are not acted on by the fire, and therefore 
are not liable to be injured by it, and as 
the heat is not required to be transmitted 
through these parts, and as they form 
but a small part &f the boiler, they may 
be made of such a strength as to preclude 
the possibility of its bursting before the 
tube. This may be done without greatly 
increasing cither the expense or weight 
of the boiler, or in any other way de¬ 
tracting frojn its utility. 

The following is the Table several 
timtfs referred to in my remarks. It 
gives the results of a series *of experi¬ 
ments made with the engine. The 
pumping of water was chosen as the 
best test of its capabilities. An inspec¬ 
tion of the Table, will show that the 
power reqflired to work the engine itself 
does not exceed one-fourth of the whole. 



1. 

Pressure 
on small 
piston. 

lbs. 

2. 

Resist¬ 
ance on 
small 
piston. 

lbs. 

3. 

Available 
pressure 
on small 
•piston. 

lbs. 

• 4. 

Pressure 
on large 
piston. 

lbs. 

5. 

Resist¬ 
ance on 
large 
piston. 

lbs. 

6. 

Available 
pressure 
on large 
piston. 

lbs. 

7. 

Available 
pressure 
on both 
pistons in 
pounds 
lifted one 
foot per 
minute, 
lbs. 

Engine at work," 
coudcdscr still. . 


18 

5* 

12* 

H 

3 

2* 

154,050 

Condenser re-' 









volving at 120 

► 

27 

j 

19J ! 

! 7* 

4 

3* 

226,766 

per minute.... J 





' • 




Pumps worked, ’ 



• 

m 





bat not lifting 

N 

46 

i 11 

35 

; ii 

4i 

6* 

414,400 

water. 





I 




The pumps lifting' 









water 24 strokes 









per minute3 feet 





2$ 

40 

• 


stroke, and each 

> 

. 100 


80 

6 

^ 14 

918,160 

bucket having 


m 

| 20 






256 aq. inches. 


1 

i 


€ 




The lift 17 feet... 


i 

• 








The small piston has an area of 8 inches, and in all the experiments travel- 

square inches, and in all the experime ts led nhrough 220 feet per minute. The 

travelled through 146 feet per minute, resisting pressures shown in columns 2 

The large piston has an area of 154 square and 5, are obtained by subtracting the 
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vacuum as shown by the gauges from 
atmospheric pressure, the latter being al¬ 
ways taken at 15 lbs. on the inch. In the 
last experiment the resistance was 20 lbs. 
on the inch, being 5 lbs. &bove the at¬ 
mospheric pressure. Column 1 shows 
the pressure of the steam, including the 
atmospheric pressure on the large piston. 
Column shows the available pressure 
on the small piston, and column 0, the 
available pressure on the large piston. 
The pressures were obtained by mer¬ 
curial gauges attached 1 to the steam and 
vacuum sides of each piston. The mer¬ 
curial column oscillated in most of the 
experiments; in those cases the mean 
was taken. 1 remain, Sir, &c. , 

*T. Craddock. 
Birmingham. ^ 

c # 

WOODEN PAVEMENTS. 

“ Old men aiAl beldams in the street 
Do prophecy upon it dangerously .”—King John. 

Sir,—Every person conversant with 
the past history of science will admit that 
few inventions have arrived instantly at 
perfection, and that, in the infancy of 
any new or striking improvement in any 
of the arts of life, there has ever been a 
numerous and annoying (though qpt a 
formidable) class of detractors, who, by 
magnifying real evils, and conjuring up 
the most horrible imaginary ones,.have 
raised a continual and clamorous outcry 
against the “ dangerous innovation.’' 
But experience likewise tells us that, 
notwithstanding the opposition thus raised, 
and the difficulties purposely thrown in 
the way of improvement, ingenuity and 
perseverance nave ultimately succeeded 
in removing all real defects, and showing 
the perfect fallacy of others which never 
existed but in the jaundiced and perverted 
eyes of the “overwise in their own con¬ 
ceit.” One of our latest public improve¬ 
ments—wooden pavement—-furnishes an 
apposite illustration of the foregoing pro¬ 
position. The slow progress of this im¬ 
provement is somewhat remarkable; al¬ 
though the important advantages and 
great utility of wooden pavements have 
been long cstabKSSfeu on the Continent, 
this “ innovation” was received with 
great suspicion in the metropolis and 
it was not until numerous specimens had 
been very thoroughly tested, that any 
progress was made in its extensive appli¬ 
cation. It has, however, as everything 
really good always must, gradually ex¬ 
tended itself, until London can boast of 


a verx extensive surface of pavement 
now covered with wood; and the conse¬ 
quence isfr that the expediency of certain 
adaptations .to 6ur immense and peculiar 
traffic are beginning to develope them¬ 
selves. But no sooner is a trifling defect 
discovered, than the “ alarmists” raise a 
terrible outcry, and a sapient alderman 
goes so far as to move that the wooden 

( lavement in Abe city be taken up! A 
arge majority of those to whom ne ap¬ 
pealed, however, were more reasonable, 
and instead of the wooden pavement 
Being taken the wooden alderman 
was taken down. All the beneficial effects 
of wooden pavements cannot be fully 
realisfd iifrtnc metropolis Until its adop¬ 
tion has become universal; its safety, 
cleanliness, durability, and economy will 
then be demonstrated. The principal— 
indeed the only—defect, upon whicn the 
opponents of wood paving ground their 
opposition, is, its slipperiness; and even 
this if greatly overrated to give plausi¬ 
bility to their extreme hoffiHlw* Expe¬ 
rience having shown that a greater num¬ 
ber of accidents occurred on the small 
piece of wood pavement in the Poultry 
than elsewhere, a sergeant of police was 
deputed to record the number of acci¬ 
dents, and if a horse made the slightest 
stumble, he was immediately “put down,” 
to swell the sum total of “ miscarriages.” 

The injustice of taking any small iso¬ 
lated spot to establish a point either pro 
or *con, must be manifest, and a five- 
and-twenty years’ acquaintance with the 
Poultry traffic enables me to state that, 
even in the good old times of stone 
pavements, more horses fell, and more 
serious accidents occurred, in the Poultry 
than in the, whole of Cheapsiae and 
Cornhill put together. The accumu¬ 
lated fi'affic of the two great main lines 
of Holborn and the Strand, before 
branching off to Loil6u&' Bridge or 
Whitechapel, become concentrated Jn 
the narrow passage of the Poultry, there¬ 
by increasing the liability to accidents in 
that particular spot apparently beyond 
what is but a pcr-centsge of the wnole. 
The effect of such a traffic is, however, 
to cause a wear and tear, and conse¬ 
quently a slipperiness of surface, in this 
confined spot, beyond that of other pave¬ 
ments, and for which due provision 
should be made. , ’ 

When the adoption of wooden pave¬ 
ments becomes universal, there will be 
little difficulty in adapting the shoes of 
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horses thereto, so as to insure good foot- 
hold under all circumstances, and inge¬ 
nuity is already at work in this direction.* 
An adequate amount of talent, however, 
seems to be directed towards remedying 
the defect of slipperiness 2h the pavement 
itself, and in one specimen as laid down 
before St. Giles’s church, (Rankin’s pa¬ 
tent,) the object is effectually accomplish# 
cd. But the slipperiness of surface is got 
rid of in this case at a cost which would 
seem to preclude its general adoption, 
and there is no reason why an equally 
advantageous surface should not be pro¬ 
duced by some much less costly and 
complicated structure. It has jfeen found 
on the Continent, that sand cemeifted to 
the surface of the wooden blocks by tar, 
See., will prevent slipperiness, and the 
adoption of a similar remedy is suggested 
here; but I apprehend the treatment 
would avail but temporarily against the 
destructive agency of London traffic. 
systematic and sufficient grooving ftould 
seem to b&‘ii:M 0 nly certain remedy, and 
this has been abundantly provided for in 
the improvements in wooden pavements 
recently patented by Mr. Bunnctt. Whe¬ 
ther this remedy should prove effectual 
or not, we need not despair: ingenuity 
is still actively engaged, and every month 
tells us of fresh patents granted for 
“ improvements,” some one of which will 
doubtless accomplish what is requisite, 
viz., the rendering of wood pavements by 
far the most safe , as it is really the most 
comfortable and agreeable (both to pas¬ 
sengers) ever ydt devised. 

The “silent system’* of transit over 
wooden pavements calls for more caution 
on the part of pedestrians, and much 
greater carefulness on the part of drivers, 
than either have hitherto been jn the 
habit of exercising. The latter, however, 
can hardly be °'*nectcd, if every instance 
of reckless driving and consequent loss 
ofMife, is invariably put down as an in¬ 
evitable result of the “ barbarous inno¬ 
vation,” and the most flagrant instances 
of guilt allowed to go unpunished, in 
order to justify the violent clamours and 
malevolent prejudices of those who scru¬ 
ple not to* take any road leading to no¬ 
toriety. 

“ Killing no murder” is now the order 
of the day I Drive on then, ye modern 

• Perhaps the American plan of pointed steel 
studs to screw Into the horse-shoe is as good as 
anything that has yet been suggested. 


Jehus, and let your wheels rival those 
of Juggernaut; all the blame lies in 
wooden pavements; “ the law allows it, 
and the court awards it.” 

1 remain, Sir, 

Yours respectfully, 

W. Badselev. 

29, Alfred-street, Islington. 

March 4th, 1813. 

SCREW. PROPELLERS. 

* A ™ 

Sir,—Mr. Wimshurst, in reply to my 
communication, has not complied in any 
one particular with my request, but only 
proffers to show me what the “ Novelty’* 
is capable of doing in the “ broad face 
of day.” Mr.*Editor, this is not supply - 
ing facts which would assist me and your 
nungcroufe readers to arrive at the com¬ 
parative merits of screw propelling in 
comparison with the cummofl wheel. I 
can compare Mr. W.’s mode of procedure 
to nothing so aptly as that of a tradesman 
who should endeavour to ascertain the 
profits ari^fng from an undertaking with¬ 
out knowing the expenses required to be 
deducted. If Mr. W. will but favour us 
with the consumption of fuel, we can then 
possibly judge whether the Novelty's 
performances are as astonishing as Mr. 
Wimshurst would have the world to be¬ 
lieve and I beg leave most respectfully 
to sugggst to that gentleman, who I am 
ready to* acknowledge has assisted most 
liberally in the cause of steam navigation, 
that by suppressing this one item, all his 
other facts are utterly useless. With 
regard to the speed of (he Novelty, I 
find on referring to Galloway’s Appendix 
to Trcdgold, (L>, p. 59,) the following 
passage, which proves that I am not sin¬ 
gular in my estimate of that vessel’s rate 
of steaming: “ The Novelty passed the 
Swiftsune at the rate of nearly a mile per 
lfbur, and as the former has never ex¬ 
ceeded 7 miles, we may conclude that 
the speed of the Swiftsure did not on 
that occasion much exceed 6 miles per 
hour.” Mr. Wimshurst thinks that I 
did wrqng in refqpt n j^t6 Tredgold as 
an authority, because itis to be inferred 
from a certain passage, that the author 
“ refers to paddle-wheel and not screw 
vessels.” Now’, Mr. Editor, I have yet 
to learn in what respect the application 
of any particular plan of propelling has 
to do with the increased resistance due 
to an • increased velocity. Perhaps Mr. 
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W. will oblige us with Air new theory 
on this subject, for, as at present in¬ 
formed, his views appear to me at utter 
variance with all research, from the 
days of Galileo to those of our own. 

While on the subject of the Rcrcw, 
Mr. Editor, perhaps you will allow' me 
to make a few remarks on what has been 

P reviously done in this line. In your 
'art for November, 1842, there is in¬ 
serted (p. 460) a paper by Mr. I .owe, 
tending, as he states, to set the,, history 
of screw propelling in a correct point of 
view, and to disabuse the public miud of., 
certain impressions promulgated from 
“ sinister and disingenuous motives.'’ 
Now, Mr. Editor, the only history df the 
screw propeller that I can trace in that 
communication, is one tending to mislead 
the public. Mr. Lowe does *not state 
by whom the Hope was fitted, and to me 
the only purport of his paper seems to be to- 
prove the imagined priority and won¬ 
derful (>erformance of Self and Company. 

I find that the screw' was proposed so far 
back as 1727, and again in J 768, (see 
Galloway’s Appendix. D, p. 3,) under 
the name of the “ Pterophore,” which 
was stated to'be the circumvolution of a 
thread of a screw round a cylinder* In 
the latter case, two of these instruments 
were proposed to be used and placed 
horizontally, and parallel to the vessel’s 
length, or only one at the sterq^thc size 
of which was to depend upon that of the 
vessel, and the curvature of the thread on 
the velocity with which it was proposed 
to row. On referring to your earlier 
volumes, I find the Rcrew also proposed 
in March, 1824, (Vol. 2, No. 31,) in 
the following passage of a letter from a 
correspondent, 14 1 have always been of 
opinion, that a wheel of this kind (a spiral 
wheel) would be better adapted for steam¬ 
boats than the common paddle*whrtd.” 
Again, on the 9th of April, 1825, (VoT. 
iv. No. 85,) a writer, with the initials, 
T. M. S., takes the following just view of 
the subject: 

“The mode*o^p*«pcllmg stean*-vessels, 
to which I would call the attention of your 
intelligent correspondents, particularly those 
engaged in constructing or navigating *them 
is to substitute for paddle-wheels a worm- 
like spiral wheel, (if it may be so called,) 
that shall work in the water in the manner 
of a screw, to be formed by a flat boarfl or 
ledge wound spirally round an axle, just like 
tbe screw of Archimedes without its external 


rim, one of those on each side of the vessel, 
placed wi^t their axles longitudinally, at any 
depth that may be found convenient, but 
somewhat below the water’s surface, would 
produce a progressive motion accompanied 
by very little (bilateral resistance, with a 
very gentle agitation of the water, and with 
very small loss of power.’’ 

" The writer afterwards states what in 
practice has ttfcen found, I believe, cor¬ 
rect :— 

“ An objection may be founded on tbe 
velocity of the rotary motion required to 
produce a givefi progressive motion. It is 
easily perceived that the progressive motion 
acquired in one revolution of the spiral 
wheel cannot exceed the distance of its 
threads from each other, but must, indeed, 
be somewhat less, owing to the yielding 
nature of the water; whilst that obtained 
by one revolution of the paddle-wheel bears 
a gfeat proportion to its circumference. 
But this objection will, I think, be over¬ 
balanced by the diminished force required 
to turn the spiral wheel, and the small pro¬ 
portion of it that will be in£jjcient.” 

So much, Mr. Editor, for priority of 
ideas. All these things prior tg the per¬ 
formance of Messrs. Shorter and Lowe 
in 1826! Models of the screw as a pro¬ 
peller were also laid before the Lords 
of the Admiralty in 1827, by your intel¬ 
ligent and talented correspondent, Col. 
Maccronc; but no accounts of his plans 
or experiments have as yet, I believe, 
been laid before the public. Mr. LoWe, 
in his true history, states that his patent 
was sealed in March, 1838; but he for¬ 
gets to chronicle, as a correct historian 
should, that Ericsson had taken out a 
patent (and that, too, not for a r wholc 
screw, but for portions thereof) in 1886. 
If Mr. Lowe* intended to give a correct 
history he ought, if not capable of so 
doing himself, to have summoned to his 
aid some learned anticpmyOo^assist him 
in lift researches through a space of jyst 
twenty months anterior to the date of his 
own patent, who would undoubtedly have 
discovered for him that one Church took 
out a patent, in October, 1829, for not a 
whole screw, but one cut in pieces; and 
that, in December/* 1832, one Charles 
Cmumerow' also took a patent for a 
screw. I should not have introduced 
the latter from a herd of others, were it 
not for a note appended to an account of 
it which appeared in Newton’s London 
Journal (Vol. 8. 2nd series, p. 144.) 
After describing the patent, the writer 
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says, “ There 1 b an elaborate description 
given in the specification of the invention, 
but its want of novelty is so* obvious, 
that it is not necessary for us to say more 
upon the subject/ 1 All these patents, 
anil quasi patents, are •prior to Mr. 
Lowe's of 1838. Of a verity, “those 
who fling stones should not live in glass 
houses. ” Mr. Lowe also omits to furnish* 
the dimensions, size and shape of pro¬ 
peller, draught of water, consumption of 
fuel, power, and speed of the Wizard. 
He states that Mr. Smith and Mr. Wims- # 
hurst were on board, and proceeded with 
his boat from Deptford, pier to Mr. 
Wimshurst’s yard. But this stage, Mr. 
Editor, is not much broader thffn that of 
auother Wizard, who performed in the 
Strand some short time since, as Dept¬ 
ford pier is on one side of the Thames, 
and Mr. W.’s yard just opposite! 

If your numerous correspondents would 
contribute ail they know with regard to 
the various propellers, patented and other¬ 
wise, it wc<J jj* the quickest method of 
arriving at perfection ; especially as many 
experiments arc at present being tried 
on the river. I witnessed, only a few 
weeks back, the trial of a boat, built by 
Messrs. Penn and Son, fitted with stern 
propellers, which was progressing at a 
rapid rate; also another trial boat of 
Messrs. Ditchburn and Mare’s, fitted with 
Beale’s rotary engine, and Blaxland’s 
propeller, which, 1 have since heard, is 
said to have reached a velocity of ICJ 
miles per hour through the Mater. I 
understand that in this boat of Messrs. 
Ditchburn and Mare's, all sorts of screws 
have been tried, and Blaxland’s found 
to be ^Jie best; the boat having, it is 
stated, gone fastest with thjs propeller, 
and without any of that tremor at the 
after part of the vessel wdiich Ik the 
general attendant of this species of pro¬ 
pulsion. At the time I saw her she c was 
not* progressing at the above rate; but 
I was certainly struck with the compact¬ 
ness of the machinery, and the speed 
achieved, when the unfavourable lines 
of the boat (a man-of-war’s pinnace) are 
taken into consideration. There are, 
again, other experiments being tried, and 
amongst them, those of the Bee, a small 
government steamer, on board of which 
Count dc Rosen and his engineer, (an¬ 
other Swedish gentleman,) have fitted 
Ericsson’s propeller, which, to my great 
surprise, has only reached a velocity of 


4*5 miles per hour; when the same ves¬ 
sel, fitted with Smith’s, gave an average, 
(see Appendix D to TredgoJd,) of 0 a 8 
miles; and with Blaxland’s, 7*2 miles 
per hour. If was also stated to me, that 
the above velocity of 4‘fi miles was ac¬ 
companied by immense tremor of the 
vessel, which a facetious friend of mine 
not inaptly termed, “ shaking her sides 
in derision of the scheme.” *Now, all 
this, Mr. Editor, is utterly at variance 
with the previously favourable perform¬ 
ances of* this propeller, as chronicled in 
Mechanics' Magazine , (see Nos. 721, 
751, 781, &c., &q.) Mo account of the 
foregoing experiments have appeared in 
our •valuable Miscellany, or, to ray 
nowledge, any*where else; and if any 
of your numarous readers can forw'ard any 
particular^, relative to the above trials, 
they Vill greatly assist the enquiry. 

Before parting, Mr. Editor,* I should 
wish to ask your valuable assistance, to 
put us i ight in regard to the many plans 
at present experimented upon. Church, 
Ericsson, Smith, Lowe, and Blaxland— 
each and all have patents for their dif¬ 
ferent modes of propelling, and all seem 
to be quarrelling with each other as to 
the validity of their claims. Thus, Mr. 
Editor, Lom'c claims segment^ of a screw in 
1838; though Shorter, the man to whom 
Lowe was apprenticed, used the same in 
1802; and patents were taken out for the 
same in f829 and 1836. Then Church, 
in 1829, claimed blades or segments; 
and Ericsson, in 1836, claims the same ; 
and not only have both of these been 
pronounced to be identical, but both were 
preceded by Brown, in 1825. Ericsson's, 
also, as at present fitted to the Bee, is at 
utter variance with his patent, his plan 
being Church’s, which is one shaft work¬ 
ing within the other, with a propeller on 
each, If^ou could extricate us in any 
way, Mr. Editor, from this chaos of 
claims—bringing to our aid your exten¬ 
sive practice in patent business, and 
knowledge of patent rights—you would 
be rendering nothing short of a great 
public service. To jpe the •fairest mode 
of procedure appears to life, to award the 
palm to him who shall accomplish the 
most» and on this ground only can the 
many candidates rest their respective 
claims to pre-eminence, and the more 
substantial, though perhaps less flattering 
rewird, remuneration. I earnestly hope, 
Sir, ty&t you will set us right with 
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regard to the above claims—for I know 
that many clever men are at present de¬ 
terred from entering upon this system of 
propelling, because they cannot see which 
course they should pursue, without en¬ 
tangling themselves in law proceedings, 
and, by screwing the water, have the 
cash screwed from their pockets into 
those of the gentlemen of the long robe. 
By complying with this request, ypu 
will still further attest your devotipn to 
science, of which you have been the un¬ 
daunted tdvocate, from the commence¬ 


ment of your valuable Journal. 1 have 
a strong impression that a fresh era has 
commented, and that screw propelling 
is destined, ere long, to supersede the 
common wheel. . 1 am, Sir, &c., 

• Steunpost. 

[Our. friend " Sternpost” would impose on uh 
a very thankless task. The most we can ven- 
.pturc to say, without embarking on 11 a sea of trou¬ 
bles," Is, that tliyugli we do not think any existing 
patent for the mere uso of the screw as an itislru r 
meut of propulsion, (if there he any such,) could be 
sustained, there may have been new and useful 
modifications of it, for that purpose, patented, which 
**the law will undoubtedly protect,— Ed. M. M.] 


IMPROVEMENTS IN WINS oillGBS. 

Fig. 1. 


la 



Sir,—At the time the communication 
of “ K. H./* relative to an improved 
wire gauge, appeared in your pages, (last 
vol. p. 520,) 1 observed that the instru¬ 
ment proposed by him was liable to the 
objections stated by “ R. II./' at p. 74 
of your present volume; and a method 
by which those objections alluded to might 
be obviated presented itself to me: But 
being then otherwise occupied, and being, 
moreover, unaware of the importance/© 
the arts of a measure of such extreme 
accuracy as that suggested by your cor¬ 
respondent, I thought no more upon the 
subject till the appearance of “ K. H.’s ” 
communication. From your insertion of 
the communic*iioh J just referred to, 1 
conclude that the accuracy of measure¬ 
ment to be Attained by the use of 4 “ K. 
H.’s” instrument Is desirable; and "as, 
with perbaps a little pardonable vanity, 
I think my mode of obviating the defects 
of the Instrument, as proposed by i‘ K. 
H.," is somewhat simpler than that of 
“R. H,” I am emboldened to Iskyou 


ta lay my view of the matter before your 
readers. 

Fig. 1 is the form of t the instrument I 
propose. It will be seen that it is “ K. 
H.’s” second form, with the addition of 
a sliding-piece A, and an alteration which 
is not so immediately obvious. • This al¬ 
teration is iff the. index, which I propose 
shall be so constructed that, yyheh the cy¬ 
linder a, whose diameter is to be mea¬ 
sured, is introduced into the opening, and 
pushed as far as it will go towards the 
angular point, and the sliding piped A 
brought close up to it, the required dia¬ 
meter will be shown where the index is 
cut by the inner edge of the sliding piece. 

The method of constructing the index 
so as to possess the, required property is 
sufficiently simple, although tbe means by 
which we arrive at it may seem to some 
of your t eaderB rather circuitous'. V 

Let ABC, fig. 2, represent half the 
triangular opening or the instrument; 
that is, let A B be one of the sides, B C 
half the base , and A C, which we may 
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l'g. 2. 



A \ 

call the axis, a line drawn from the ver¬ 
tex to the middle of the bass. Also, let 
T) £ F be half the cross section of the 
cylinder whose diameter is to he. mea¬ 
sured, having its centre in G, aidl touch¬ 
ing A B in 10. Draw the radius G 10, 
and F H perpendicular to A U. Now, 
the problem is, to find the rotation sub¬ 
sisting between (7 E and A H, or to find 

BC:AB+BC 

orj since G E=GF, 

BC: AB+BO:: GE: ifF 
Again, A VyjkB :: A F s F H . . 
Also, BC: BA ::FH: AH . . 


D G F C 

K m 

a value of A H in terms of GEJ and the 
known quantities A B and B C. 

' The three triangles, A E G, A F H, 
A C B, are similar, having the angle at 
A common, and right angles at E, F, 
and C, rcspectivMv. Hence we have, 
BC.«AB::GE: AG. 
Therefore, Jpy addition, 

GE: AG+GE; * 


Hence, compounding the analogies (1), (2), and (3), 

AC BC: (AB+BC) AB:: GE: AH. 

ah=ge ( M+?2^J? 

AC-fiTC 


(4.) 


• If we now make 6 E, half the diameter. =» 1 d. 


AB, the side, . . . 
B C, half the base, . :. 
and A C, $£e axis, * . . 
the expression (4). # hecomes,. 

AH-rf^ti^f .... 

ab * ' 

•■Is 

That is, + ib) * w ii\<ge a n um- 

a b. 

her, by winch, if .any diameter, within 
the compass of the/ustruraept, be mul¬ 
tiplied, the product’will be the distance 
from Jl, measured towards B. of the 
point whert f when a cylinder of that dia¬ 
meter i| introduced, and pushed home by 
the* sliding biece, the side will be^cut by 
the inner ecra^of the sliding piece. It 
will be sufihgent to fln&one point of -the 
scalp ip this way. For since the value of 
the* expression (6) varies directly as the 
diameter, the 'points corresponding to 
other diameters may*be found by Bimple 
subdivision and repetition. Thus, if we 
vpio xxxyiii. 


!«••*• is - bp 

■ ve • • • • , # =s 


• ♦•••» v, • » (3.) 

first find the point corresponding to a 
diameter of 4 inch, that corresponding 
to i inch will be midway between this 
point and A; that corresponding to $ 
inch, will be in far beyond the point first 
foufld as the point corresponding to 4 
inch falls short of it. And so the scale 
may be filled up. 

The foregoing investigation may bo 
more generally available, if 1 put the for- 
mula in words, and gjee example. 

Add together the length of line side 
and half the base, and-multiply the sqm 
by the length of the side, for a dividend. 
Multiply together the length of the agb 
and the base fpr a division. Divide the ’ 
first of these quantities 1 by the second, - 
- and th© quotient will be a number,' by* 








CAPTAIN BEADON’b LIFE-BUOY IMPROVED. 


which, if any given diameter be multi¬ 
plied, the product, laid off from A to¬ 
wards B, will determine the point cor¬ 
responding to that diametpr. 

'/3‘b a ~-2o 2 = v / 12'2o — 

For the dividend we shall have 

(3*5 + *25)x 8*5 = 18*125, 
and for the divisor, 1 

9*491 x *5=1*746. Therefore, 
18*125+1*746*7*517, 
is the constant multiplier required, for 
an instrument of the above dimensions. 
Hence the point in the scale, corrcspond- 


£ sample. 

Suppose the length of the side 3*5 
inch, and the base *5 inches. Then the 
axis will be 

0625 = v'l2*»»75=3*491. 
ing to a diameter of A* inch, or *4, for 
example, will be *4 x 7*517 =3*007 inches 
i from A, and this point being laid down, 
and marked*40 for hundredths, the others 
may be found by subdivision. 

I am, Sir, yours respectfully, 

G. 


Hermei-atnet, Fentonville, 
January fS, 184$. 


Ci.PT. beaoon's life-buoy improved. 

[We are indebted to Captain Beadon for the following copy of a letter dated 23rd February last, ad¬ 
dressed by him to the Secretary of pie Society of Arts, and read at the next subsequent meeting of the 
Society.— Ed. Mtch. Mag.] * 
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Sir,—I beg to send-an-improved model 
of my Life-Buoy for the inspection of the 
Sdeietv. You will observe that it has 
the following different arrangements:— 
Two oars are attached by universal 
joints at their ends. The light box hat 
a spiral 'brass spring. Tfc6 mad ropes 
v sa*e added. * 

By this novel application of the oar, it 
can be used in any seaway with ease; the 

r ion using it .will face in the direction 
' is going, and he has his strength ap¬ 
plied in the mostsedvantageous manner. 
The brass spring presses the fuse-box 
elpsely into its cover, thereby preserving 
it from wet; affords facility to*bispeet 
it, and to attack the buoy to the'stern; 
and when disengaged, gives elevation to 
|he light by its expansion,^and occupies 
less room when collapsed. 

The “ man ropes” will affor d 'per¬ 


son an easy and effectual means of se¬ 
curing himself from being washed tiff. 
Thus, if it be necessary to sendh seaman 
to the surf with a line from a stranded 
ship* it will be next to impossible for him 
to be washed off, and if necessary, be 
can disengage himself in an instant with¬ 
out “ untyingthese -iropes are handy 
for securing another person whom lfe has 
picked up. It will be easily seen, l^pt 
many modifications of this apparatus can 
be effected according to the purposes- 
quired. For instance, Ibe oars can be 


thimbles,” seised into* rope grummet 
passing round thw bi^sy. * Them 'Is no¬ 
thing In the construction which ship's 
artificers cannot, make oh board. 0d>e* 
buoys with more outriggers, oars, seats, 
and of larger dimensions, ana with shapes 
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better adapted for speed might be made, 
but having waded through most expen¬ 
sive experiments, I presume to*say, no 
method of propelling for this purpose will 
improve upon the simplicity and effec¬ 
tiveness of thfroap, thus arranged. It has 
been observed, that a man would be too 
exhausted to use the oar; my answer is, 
if he has strength to reach it'he will have 
strength to ply it; many a hapless ma¬ 
riner has reached Cook's excellent inven¬ 
tion, and clung to it for hours with in¬ 
evitable death before him. Having had 
the misfortune, together with 17 others, 
to have been more than fourteen hours 
in the water, off the Island of Lintin, in 
. China, during a tempestuous night and 
art of the following day, in April 1841, 
will state for the benefit of others the 
good which results from exertion. 

The vessel, a Chinese fast boat, found¬ 
ered at her anchors during a heavy squall, 
and left us clinging to her starboard gun- 
whale, but wholly in the water; the odts, 
hatches, and articles, kept float¬ 

ing up, and weteuriven against us with 
great violence, and were soon carried 
away by the tide, which was opposite to 
the direction of the wind. As too vessel 
became less buoyant every minute, and 
suspecting she would soon go down as 
the air escaped, I urged the men to as¬ 
sist me in providing' for such an ernee* 
gency by lasning with the boat’s sheet all 
we could. I could not induce any of 
them, except Robert Smalls, ordinary,' 
and Thomas Allen, boy, both of her 
Majesty’s ship Conway, to do so. By 
great exertion we contrived to collect a 
considerable bundle, sufficiently large, as 
it dVentwally proved to support six of us, 
including four who could noW swim, for 
many hours. 

About daylight, the vessel’s mast hav¬ 
ing taken the ground, she wap swept for 
a time undent water, W$en providentiafly, 
her ballast fell out and she floated bottom 
up. For a time all were swimming for 
their lives. Mr. Edward Tumour, of the 
Conway, approached us on the bundle, 
but at my request swam to the rudder, 
floating a Ipngjpay off. I mention this 
noble ant of obqdience to show thki.it was 
not a lack of fortitude which overpowered 
the others, but* a, mistaken notion of 
saving their atfgpgth, as they answered 
my orders by entreating me not to “ waste 
my strength so.” 

By the aid of a short plank used as a 


nubile, we rejoined our comrades on the 
junk's bottom on the turn .tide, having 
ieen carried miles from them. In short, 
when picked qp, all, save Smalls, Allen, 
and myself, were exhausted, and the re¬ 
mainder as helpless as infants from cold 
and cramp produced by inaction. For 
myself, except being hungry, I never felt 
• better. A ray of hope stimulates to 
exertion, and God has beautifully adapt¬ 
ed the frame of man for all emer¬ 
gencies, if wc avsql ourselves of those 
. powers anfi means. Through the winter 
of 1842, I was in the habit of jumping 
into a canal with clothes on, and, from 
exerting myself in trying plans for pro¬ 
pelling,* I never took cold. I forgot to 
mention, that one poor fellow, James 
Shrowsbrec, £? stronger man than I, was 
washed off the boat's bottom, and drown¬ 
ed. In the late wrecks many lives 
would hRve been saved had the ships 
possessed a buoy of this kind, I have 
little doubt. 

I am, Sir, your most obedient, &c., 

• J. Beadon. 

» ' J 

CLARK'S FYRO*HYDRO-PNEUMATIC AP- 
* PAR AT US. 

A patent has been just granted to Mr. 
C. Clarjc,* for a pyro-hvarq-pneumalic 
apparatus invented by him. Wc are 
enabled to mention that the most novel 
part thereof is a steam condenser, which 
aots without the aid of cold vrater. or 
the coiled or any other tubing ^hi¬ 
therto used in the process of distilla¬ 
tion^ The vessel used by Mr. Clark is 
capable of receiving and condensing a 
certain quantity of steam as fast as it 
comeeover out of the boiler, and to do 
so at an equal ratio, without interruption. 
The liquid obtained is of as low a tem¬ 
perature asVqy produced in the*commop 
way? It is well known that the steam, of 
certain liquids, when reaching the still- 
head, (whence it is generally made to 
pass direct into the narrow coil pipe,) 
remains impregnated with a proportion of 
such elementary impurities contained in 
the steaming liquid, as ate capable of 
being atomically volatilised by a boiling 
heat exceeding 212°. ^"Whenever these 
generally heavy impurities convey a bad 
taste, the condenser, as.well as some other 
vessel? connected with it, have th e effbff 

* 76, ComfoilK 
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of removing such taste, without destroy¬ 
ing any of the purer liquid combined with 
such odorous effluvia, which, as it were, rise 
at the top of the steam. This condensing 
apparatus may be attached to any still; 
and, in addition to its utility on the large 
scale, it will prove a great convenience in 
all distillations on the small one, by ren¬ 
dering the aid of the cold water tub un¬ 
necessary, yet condensing with uniform 
regularity, and making it possible to pu¬ 
rify or rectify the stqam rising into the 
still-head, prior to its liquefaction by the 
condenser. 


GAS-METERS. # 

Sir,—I am pleased to Aid in your Maga¬ 
zine for the past month an ax position of a 
ridiculous pamphlet on gas-meters, the farce 
lately enacted at the Adelaide Roorts, and 
the only •correq^ report I can find of the 
' lectures delivered at the Westminster Me¬ 
chanics’ Institution, by Mr. Wright, which 
1 had the satisfaction of attending. I feel a 
desire to add, however, a few more remarks 
on the subject of gas-meters, .which 1 shall 
be glad to see inserted in your next. 

The comparative merits of the wet and 
dry meters have been so well described by 
Mr. Wright, at the conclusion of hisdecture, 
(see p. 135,) that I need not refer to the 
principles of either; but I can state that 1 had 
one of the patent dry meters from Mr. De¬ 
fries, in March last, which was connected to 
an experimental usot meter, cai^fully made 
by Mr. Smith, of Bridgewater-gardens. For 
thejirst three months, it registered full 10 
per cent, faster than my experimental one. 
About the fourth month the sliding-valves 
became sticky, from a deposit in the cham¬ 
ber in which they slide, which only permitted 
the gas to pass by spurts; so that in the fifth 
month the meter required frequent agitation, 
to keep the light burning at all. This Mr. De¬ 
fries attributed to some peculiar quality of the 
gaa; but the same gas passed thjougl^ nearly 
t ,3Q0ofMr. Smith’s wet meters at the same time, 
and for several years before, with scarcely a 
single failure attributable to the make of 
either. I have now before me an account 
from a town near this place where there are 
some hundreds of wet meters in use; but 
seven dry metres Htoe been lately pnt up 
for trial,' two of which register plus, four 
minus, and one will not register at all. 
These certainly do not deserve tlffe eulo- 
giums which have been bestowed upon them 
by Messrs. Flower and Co.; but ought 
rather to be styled “ dry meter fallacies.” 
Mr. Jones is reported to have provAi that 
water will accumulate in the w^ v meters, 


thereby raising the water line, and register¬ 
ing a greater quantity of gas than has passed 
through “them ; that -he has tested many, 
and found them all false, and that they are 
erroneously constructed. If so, why has be 
not stated by ^hom they yere made, so that 
the public might know who'are the makers 
unworthy of confidence ? 

Now as to the accumulation of water by 
* condensation, is it not contrary to scientific 
principles that it should do so ? And cer¬ 
tainly practice goes to prove that such state¬ 
ments are gross falsehoods, and appear truly 
. ridiculous to every practical mau. 1 have 
letters from the principal towns in Kent and 
Sussex, which .prove that not a single case 
has occurred, where an accumulation has 
bee% foimd above the water line; but, on 
the contrary, it has been requisite to replen¬ 
ish water in from 5 to 20 per cent, of the 
number, every quarter. I have between 200 
and 300 meters under my care, and I have 
not found more than one accumulate water, 
and in that case the old service-pipe was 
found to fall from the street main to the 
meter: I had a new one properly laid down, 
and I now have to replasM! water in that, 
as in others, which I find to be about one in 
twelve. If common sense is applied while 
we think on the subject, with a very super¬ 
ficial knowledge of evaporation and condens¬ 
ation, we should be led to conclude that we 
might expect to find just that which practice 
proves to be requisite, and that it would he 
more or less, or none, according to the si¬ 
tuation in which the meter may be placed as 
to temperature; for, although some of the 
portion vapourized flows back into the meter, 
much the greater part is converted into 
steam, and is driven off at the orifices of the 
burners. It is not uncommon for men to 
seek for some plausible reason to induce the 
public to give their articles a preference 
and thus I account for the introduction' of 
the “ Patent Protector Gas-meter/’ But it 
appears this is not a new invention* It is a 
means by which water above the proper 
height will flow over. Mr. W. Wood, of 4, 
Hfnen-street, Soho^lays he has made them 
for the London Gas Company, as far .back 
as 1838, and I have seen a similar contriv¬ 
ance—which any other person may see—at 
Mr. Smith’s in Bridgewater Gardens, which 
he made three years ago (and will apply the 
same now to any one who may order it). 
Bat as it can neveijto of use except in the 
presence of an operator putting in water, it 
will only save the trouble of t*kl«g out two 
of the plugs, and stopping off the gas while 
the water is being put in. It ma/be that 
Mr. Flower had one of these tn hie imagina¬ 
tion, with the offensively scented gas-water 
accumulating, and dripping from this syphon, 
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when he called the wet meter “ a drivelling 
idiot.” , 

Mr. Hood, in the Railway and Commer¬ 
cial Gazette, of February 18, has imputed 
your notice of Mr. Rotten's meters to inter, 
ested motives. But the honourable distinc¬ 
tion for impartiality which the Mechanice* 
Magazine has sustained for so many years, 
will induce others to attribute it to any other 1 
circumstance. • 

I cannot pass over the statements which 
have been made against gas companies, and 
thoir servants, without notice. They bging 
charged with imposture and trickery, tints « * 
ter influence, Sfc., Sec., And although this 
has been noticed in your pages, I propose to 
offer other considerations of these aspersions. 
Let us suppose on the part of those Vho 
Jiavc to dispense gas the wish to defraud the 
consumers, would it be to their interest to 
employ a maker so dishonest as to make at 
their request a falsely registering meter ? 
or a man who could not show that he knew 
how to make one that should be correct ? 
And as all the parts are cut out with expen¬ 
sive punches, dies. &c., for expedition in the 
maunfacture as well os correctness in all the 
parts, it is evident they would not hive 
different sets of tools made to vary with the 
measure of the honest or dishonest wishes 
of their various customers. In the list of 
persons who cater for orders to make meters, 
some may, no doubt, be found who make a 
cheap inferior article, uncertain in their mea. 
surement, and such being offered to titters 
with tempting discounts, many of such may 
find their way into use, although they, 

Mr. Flower says, 11 have been sent to the 
works of the company and a permit oblaiiud 
for their use,” and the measure of such 
meters neither just nor honest.” Now as 
we did uot learn who were the makers of 
;.!ie«;<jiipder examination at the Adelaide 
rooms, I am the more inclined to the above 
suspicions, and that such were selected. 

Much has been said to persuade the public 
thjit the “ Company's men” under the 
” sinister influence” cLtheir employerMMre 
induced to act uufairly by putting too much 
watartnto the meters. But what director or 
superintendent of gas-works would be silly 
enough to advise any such dishonest trickery 
without seeing, that by so doing, they would 
lose all moral restraint over men so employ¬ 
ed, and who, being dishonest to one party 
would be so to another, find open to tempta¬ 
tion in every* place to be guilty of tricks 
with the meters, whereby their employers 
would be defrauded ? 

The public may rest assured that it is the 
interest of the manufacturer to make for all 
alike a just measure. And that it is not a 
policy at all likely to bo adopted by gas 
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companies to teach their servants to be dis¬ 
honest. 

I am. Sir, 

• Yours respectfully, 

Samuel Bartlett. 

Maidstone, March 6th, 1843. 

[We do not think the incidental attack on 
the Botten meter, contained in this letter, 
does much credit to the candoSr of the 
writer. Why should the water become 
sooner fetyd in a Batten meter than in any 
other ? And why should other people be 
so eager to contest the patentee’s title, if it 
were a thing of such little value, as alleged ? 
The pemon of the name of “ Hood,” who 
appears to have been criticizing our labours 
in the obscure Gazette alluded to, is, we 
suppose, tin? same scribbling ironmonger, 
and near neighbour of Flower's,* who, by 
virtue of his calling, fancies himself an oracle 
on all subjects which have any relation to 
iron, from coal-scuttles to chimney-cowls, 
(he knows what ascension is,) and whom 
Mr. C. W. Williams has made such wonder¬ 
fully small meat of. When he can do any 
thing better than impute motives—which 
any malicious blockhead can do—it will then 
be time enough to care for what he says.— 
Ed. M. M.] 


MATHEMATICAL SYSTEM OF PUNCTUATION. 

Sir,—In order to facilitate the progress of 
science, I conceive, a mathematical sys¬ 
tem of punctuation, in scientific treatises 
of importance, is much to be desired. I 
still would divide works, into groups (or 
families) of words, as is at present done by 
books into chapters, and chapters into sec¬ 
tions and paragraphs, &c.: but I would be 
more fiiathdhiatical in the inferior groups in¬ 
cluding sentences and their members. . 

The most valuable quality of scientific 
verbal composition—as regards itself and 
not its subject—1 hold to be that of forming 
a medium through which the ^objects of a 
writer’s coqpeptioi^i^y bedewed, by per¬ 
sons educated in the same language, with the 
greatest freedom from 'distortion and ambi¬ 
guity. #Now all words in every verbal com¬ 
position are related one to another, indivi¬ 
dually or collectively, in degrees varying as 
much as relations in human families; aqd 
consequently, owing to tlie limited supply 
of points, these degrees of relationship^ are 
but very inadequately expressed when silent 
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(written or printed) language is the medium 
employed for communication of thought: 
but in oral language this difficulty does not 
occur to the far-seeing and eloquent claimant 
of the attention of assemblages of rational 
beings;—that orator, who sees the con* 
nexions of the several parts of tho events he 
narrates o\ of the scenes (or mechanical com¬ 
binations) which he describes, expresses—by 
modulatidbs of sounds, and durations of 
pauses, with an unlimited variety of minute 
shades of difference—relations of parts, in 
their several degrees, with a beauty and an 
accuracy towards which silent language, (ex¬ 
cept, perhaps, music,) notwithstanding the 
advance of s<ftnces of which it is the disse¬ 
minator, has, for centuries, made an approx¬ 
imation but the most trivial, and "equally 
trivial has been the taxation on the reader 
for the supply of his previously-acquired 
notions of the necessity (or prof riety^of the 
case. TIjc rules for punctuating, given by 
our grammariads, I have, for many years, 
considered to be inadequate for the explana¬ 
tion of this branch of science. I know some 
persons are prejudiced against any increase 
to our number of points—Cobbett for in¬ 
stance : but I appeal to the caJidour of un¬ 
prejudiced and mathematical minds; and 1 
ask if they perceive not a variety, in the 
connexion of the parts of many a pairgraph, 
Which “ short sentence" lovers, by their 
multiplicity of full points, vjgy inadequately 
express. 

There is one glaring instance of our po¬ 
verty in means of punctuating which I will 
here mention. Within the compass of a sen¬ 


tence we have an ambiguous form of punc¬ 
tuation, phicli, from knowing the necessity 
(or propriety) of tho case, the reader never 
misunderstands; but, for the same reason, 
neither would he misunderstand if there was 
nopunctuationVhatever;—I mean the punc¬ 
tuation of a series where an ellipsis occurs of 
the words “ and,*' “or," &c. In this case 
t there is the same punctuation used for the 
second term of a series as if it were merdy' 
explanatory of the first, and at the same 
time there is no advantage gained by this 
pointing except where several words are used 
* for one term of the* series: and as an advan¬ 
tage highly desirable I suggest the introduc¬ 
tion of a new* point to**represent the con¬ 
junction fi'hicli, though omitted, has to be 
implied in the manner of reading: and for 
this purpose I should propose a dot like a 
decimal point—that is like a full point raised, 
from the bottom, to line with the middle of 
the letters, or on the level with the hyphen; 
—and thus we should rescue the comma'— 
and sometimes the full point—from an office 
inconsistent with its proper quality of a di¬ 
vider of the parts of a sentence; and the 
terms of a series, which UTe all in the same 
case, would be more properly distinguished 
by this new representative of the eUiptical 
conjunction. 

I would be glad to state more at length, 
in a future letter or letters, my reasons for 
conceiving that a more scientific system of 
punctuation is so desirable; but for the present 
1 submit the following arrangement of points 
in tbc order of what I should assign to each 
for its respective power:— 


1. I 2. I 4. I 5. 


8 . 


And in combination | ,— | ;—J | ( 

Which arrangement—with powers propor- would stand, along with tho compounded 
tional to their respective numbers as above, and single points now in use, thus s 

n_ am MM 


1*• 

JO 

u 

4 ; 

5. 

6. f. 

8. 

9. 1 

1 1 

_ 1 3 

1 - 1 >- 1 

a3 _ 

5 

; 


a 

1 - 1 


9 ■ I ' I'll 10 I J • J ■— I 

I feel persuaded there are many per- rules—than any that has hitherto been sub- 
pons—even in the inferior classes of Society milted to their notice—for scientific treatises 

—desirous, and anxiously so, for a system W _ 

of a more definite nature—with more fixed *- - J. M. B. 


Lancaster, January 11,1843. 


phe 


^ ^ 0 — SUPPOSED ELECTRICITY OF STEAM. 

lutiSSkh^nr^^ re f d « neverexcited by the passage of pure steam, 

sourcT^f on *5® and is manifested offly when watCT is at the 
222J. ? ele f tncit y whlch remit ob- same time present; and henceV concludes 

s 3 "sK 

* suitable apparatus, he found that* $*tri<% 
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lity by increasing the pressure, anil impelling 
force of the steam. The immediate effect of 
this friction was, in all cases, to render the 
stc.i.-n or water positive, and the solids, of 
whatever nature they might be, negative. 
In certain circumstances, htrtvever, as when 
a wire is placed in the current of steam at 
some distance flrom the orifice whence it has 
issued, the solid exhibits the positive elec- • 
tricity already acquired by th^steam, and of 
which it is then merely the recipient and the 
conductor. In like manner, the results may'' 
be greatly modified by the Bhape, the nature 
and the temperature of the passages through* 
which the Bteam is forced. Iledt, by prevent¬ 
ing the condensation of the steam into water, 
likewise prevents the evolution of ^ectricity, 
which again speedily appears by cooling the 
passages so as to restore the water which is 
necessary for the production of that effect. 
The phenomenon of the evolution of electri¬ 
city in these circumstances is dependent also 
on the quality of the fluid in motion, more 
especially in relation to its conducting power. 
Water will not excite electricity unless if be 
pure; the addition of it to any soluble salt 
or acid, even in mthute quantity, is sufficient 
to destroy this property. The addition of 
oil of turpentine, on the other hand, occa¬ 
sions the developesmont of electricity of an 
opposite kind to that which is excited by 
water; and this the author explains by the 
particles or minute globules of the water 
► having each received a coating of oil, in the 
form of a thin film, so that the friction takes 
place only between that external film and the 
solids, along the surface of which tho glo¬ 
bules are carried. A similar, but a inofls 
permanent effect is produced by the presence 
of olive oil, which i$ not, like oil of turpen¬ 
tine, subject to rapid dissipation. Similar 
results were obtained when a stream of com- 
^WS 3 S$*ir was substituted for steam in these 
experiments. When moisture was present, 
the solid exhibited negative, and the stream 
of air positive electricity; but when ibe air 
was perfectly dry, no electricity of any kind 
Iras apparent. A 


THE VOUR-WHEEL SYSTEM—NOTES ON 
MESSRS. BURY AND CO.'S CIRCULAR. 

. [Tho “ Practical Engineer" has sent as the fal¬ 
lowing 11 Notes” on the Circular of Messrs. Bury, 
Curtis, and Kennedy, published in No. 1"0G; and 
expresses a In which we cordially join* that, 
though he does not see fit to subscribe his name, 
" such truth as there Is In them,will not be thought 
the less deserving of attention.” Another corres¬ 
pondent referring to Me*srs. Bury and Co.’e protest 
against anonymous censors, observes—" f see Just 
as little force In It as In their defence of the four- 


wheel system. Paata are facts, be the publisher of 
them whp he may: and observations on facte can 
never soccnalnlypass for what they areexaetlyworth 
as when left to speak (Or themselves. If we may call 
* a cat a cat,' wilt it be less a cat if we omit to Odd 
that' the creature's name is Selina f Advertising a 
name and address may be of service to Some people, 
and therefore they do well to advertise; but he does 
not less well, who, desiring that truth alone ahould 
prevail, rejects all such adventitious Alda, aa the 
accidents of name, or station? Besides, there la 
the guarantee of the Editor of a work like yours— 
who at least is well Mown—that he will not pub¬ 
lish anything affecting any individual, or Indivi¬ 
duals, but what is of public interest, and commu¬ 
nicated by parties, to give whoi^ public hearing 
—albeit' with the vizor down—may be of public 
benefit.*—E d. M. H-i 

, NOTES, ETC. 

The Circular put forth by Messrs. Bury, 
Curti9, and Kennedy, in the early part of 
last year, contains several misstatements 
with respect to the history of the introduc¬ 
tion of the locomotive engine on the Liver¬ 
pool and Manchester Railway, as also to 
other point!?, which, now that they have 
obtained the extensive circulation given to 
them by your pages, may, if not contradicted, 
pass wfth many persons for facts. I there¬ 
fore 'propose <9 point out to your attention 
n few of these misstatements, and shall, for 
the purpose of readier reference, treat of the 
paragraphs of the Circular in the numerical 
order in which they appear in your MagaSine. 

Par. 1. “ The Manchester and Liverpool 
Railway was the first that ventured upon the 
use of steam locomotive power, for the con¬ 
veyance of passengers at a rapid rate, and the 
first engine made for that great and spirited 
undertaking, in 1828, had six wheels. This 
engine, however, failed to give satisfaction, 
and a premium of 500/. was, in the same 
year, offered by the directors for the best 
engine, inter many trials the premium was 
awarded to a four-wheeled engine.” 

I conjecture that the “ first” engine here 
alluded to was the Twin Sitters, made by Mr. 
Stephenson, but never accepted by the Com¬ 
pany, principally, I bgjieve, because it would 
not generate steam enough to mo We at the 
speed Required, and not because it had six- 
wheels, or outside framing, as the framing 
was not of that kind. 

Pay. 2. '* The four-wheeled engines of that 
day had all of them outside frames, and were 
used on Che Liverpool and Manchester Rail- 
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road for four or five -years, without other 
objections than the loss from the breakage 
of axles, arising from the defective plan of 
the frame, viz., in its being placed outside 
the wheels." 

This paragraph is too much at variance 
with the fncts of the case for me to charac¬ 
terize it. I shall, therefore, state what these 
facts are,*and leave the public to judge for 
themselves. On reference to the 12th vol. 
of the Mechanics’ Magtzine, 1 fii»d that the 
three engines which competed for the prize, 
namely the "Rochet," “Novelty," and 
“ Sanspareil, had each of them inside 
framings. The following # engincs wire the 
first employed on the Liverpool and Man¬ 
chester Railway, after its opening: and all 
of them had inside framings, cfank pins in 
the leading wheels, with four wheels e&ch :— 
namely, the “ Rocket," “ Meteor,” “ Ar¬ 
row,” “ Comet,” “ Dart," “ North Star/' 
“ Northumbrian," and “ Majestic." 

Par. 3. “ Experiments were Subsequently 
made, intended to show that economy of 
fuel resulted from the use of a large tire- 
box ; but .the consequence was, tl^t this 
part of the engine became so heavy as to re¬ 
quire support behind it, and jience arose the 
re-introduction of a third pair of-wheels, 
which had been previously abandoned as 
highly objectionable." • 

Owing to the frequent occurrence of acci¬ 
dents with, and the pitching and sinuous 
motion of the fanr-whecled engines, it was 
resolved to try the effect of six-wheels, by 
putting an additional pair under two of the 
Company's old engines, namely, the “ Atlas" 
and the “Mars.” The additional wheels 
were put to the former at Liverpool, and to 
the latter in Manchester. These wese the 
first engines with six wheels that were Jfecd 
on the Liverpool and Manchester Railway 
after its opening; and each of them had a 
very small firebox, compared to those now 
used in eithef four o^ix-whede^ engines. 

Hie first engine on the Liverpool and 
Manchester Railway/ having a large fire¬ 
box, was called the « Patentee;" and was 
originally constructed with six wheels; the 
driving wheels being without flanges. 

The result of the experiment with six 
wheeled engines gave so much satisfaction, 


that, I believe, all of the Company’s engines 
which were thought to be worth the expense 
were made into six-wheelers; and the en¬ 
gines which the Company are now making 
for that line arfe six-wheelers. 

It is altogether erroneous, therefore, to 
f say that the third pair of wheels was intro¬ 
duced on account of the use of large fire¬ 
boxes. 

Par. 5. “ It was the good fortune pf the 
• conductors of this’•foundry to originate the 
construction *of four-wheeled engines, with, 
inside framing,* crank axles, and cylinders, 
placed iif the smoke-box—all the practical 
and tnechanical objections to the six-wheeled 
engines, and particularly with outside fram¬ 
ing, having been foreseen at the earliest 
period. The first engine made upon this 
principle was manufactured in this foundry, 
in *1829, prior to the opening of the Liver¬ 
pool and Manchester Railway. As the 
principle of the four-wheeled engine thus 
made gained publicity, great alterations have 
been introduced, from tiffl£ to time, in ordi¬ 
nary six-wheeled engines, and at last we find, 
which we may be pardoned for adverting to 
with some satisfaction, that in the latest 
invention of an eminent engineer the outside 
framing is now being abandoned, or at least 
that the inside framing has been adopted in 
that instance, and the large fire-box dis-* 
pensed with." 

I am not prepared to say that Messrs. 
Bury and Co. were not the first who con¬ 
structed engines of “ four-wheels, with in¬ 
side framing, crank aftle, and cylinders 
placed in the smoke-box," considered as a 
combination of parts; but taking thj£j£gJAva* 
ment in connexion with other parts of the 
Circular, it Js calculated to produce a very 
false impression, and I have met with seve¬ 
ral persons who have been misled by it. I 
believe it was in a letter of one of your cor¬ 
respondents that I recently Baw an acknow¬ 
ledgment of the undisputed title of Messrs. 
Bury and Co. to -the introduction of the 
‘ inside framing. Now where could such a 
notion be picked up ljut from their Circular ? 
For every person at all acquainted with 
railways must know that outside framing is 
of comparatively recent date, long subse- 
quent to Messrs. Buay and Co. becoming 
engineonakers. 

Ihe reference made in the latter part of 
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this paragraph to the use of inside framin: 
by an 44 eminent engineer,” is qpe of-the 
boldest things of the kind I ever saw. It 
can hardly be possible that persons engaged 
in the construction of locomotive engines so 
long and so extensively as Messrs, Bury and 
Co. have, can be ignorant of the fact tha^ 
Mr. G. Stephenson made engines with inside 
framing more than 30 years ago. Even if 
they did not know that fact, can any body 
conceive it possible tha^they should so soon 
forget that the 11 Rocket/' arid many other 
engines subsequently made? by Mr. R. Ste¬ 
phenson, for the Liverpool and Manchester 
Railway Company, had inside, and noi out¬ 
side framing? You will observe that it is 
not' stated that that 4 ‘eminent engineer'’ is 
note adopting the inside framing for the first 
time, but that the outside framing “is now 
being abandoned.” The object of thf au¬ 
thors of the paragraph is obvious enough. 

Par. 11. “.With the inside framing the 
centre line of the connecting rod is only 10 
inches distaut from the ceutre line of the 
frame, and the total distance between the 
bearitigs is 43, inches ; but where the fram¬ 
ing is outsiuc the wheels, these dimensions 
arc necessarily 20 inches and 72 inches res¬ 
pectively, and the effects of the strain on 
the crank, in this ease, would be, to its 
effect with the inside framing, as 14 is to 8.” 

We have here the very remarkable disco¬ 
very announced, that the nearer the points 
of support are to each other, the steadier 
the superstructure; and Messrs. Bury and 
* ‘&L. (prefer a base of 43} inches to one of 72 
inches! The statement of “jthe effects of 
the Btrain on the crank” is erroneous ns all 
six-wheeled engines are, I believe, provided 
with inside framing to resist the strain of 
the # cylinders. '* 

' Par. 12. “ For this reason, when the prin¬ 
cipal frame is placed outside the wheels, it 
becomes necessary to have an additional in¬ 
side framing, to prevent the fraoture of the 
axle. These additional inside frames not 
only cause an increAe of friction on the 
bearings ofthe cranked axle, but also throw 
a considerable strain on the boiler, which 
then becomes the medium of connexion 
between the inside # and outside frames, the 
inside frames being fixed at one end to tiic 
bottom of the smoke-box, aud at the other 
end to the fire-box, while the principal frame 


is attached, by long brackets, to the body 
of the boiler.” • 

This paragraph is strictly in keeping with 
the whole of«the Circular. The framing, 
both outside and inside of the wheels, in the 
fonr and six-wheeled engine, is' attached to 
the smokc-box and the fire-box, and also 
generally to the boiler. Messrs^ Bury and 
Cc.’s framing is, in my opinion,- very defec¬ 
tive in point of durability, and, as a mechani¬ 
cal arrangement, inferior to anything of the 
kind made by those persons who 14 are con¬ 
vinced that their plan was nqt perfect.” 

Par. 13. 44 The fact, that the use of four 
additional insid« frames occasions six bear¬ 
ings on the ajle, (that axle being only 6 feet 
long,) renders the system of principal out¬ 
side jrainings so objectionable, that that cir< 
cumstonec alone should suffice to cause their 
rejection; for it is well lftiown to practical 
men, that it is imposible to key so many 
bearings perfectly true, and to maintain 
them so, when the engine is working; and 
even if this precision were attained, the 
aggregate friction on the four inside, and 
the two outside bearings, would be much 
greater than when it is all thrown upon two 
bearings, because, in the first place, all the 
friction due to the weight of tho boiler is 
borne by the two outside bearings alone, 
and tljat which results from the pressure of 
the steam, through the medium of the con¬ 
necting rod, is thrown upon the four innde 
bearings; the pressure on the outside bear¬ 
ings is vertical, and the mean pressure on 
the inside bearings is nearly horizontal. So 
that, if instead of octinj^eeparately, these 
two amounts of pressure were thrown on the 
same bearings, the frictiou would only be 
due to the resultant of the pressures, and 
would, consequently, be much reduced.” 

This is a very uncandid paragraph —if not 
something worse. Messrs. Bury and Co. 
mjisf be iftoare that not more than one, or 
two inside frames at the most, have been 
put into engines made within the last six 
years. I do not understand what can be 
meant by “it is well known to practical 
men that* it is imqppsible^o key so many 
bearings,” &c. It is not usual to key bear¬ 
ings., Whatever may have been intended, 
this paragraph is not likely to deceive any 
one in the smallest degree acquainted with 
the jubject. 

Pur. 15. i 4 In engines with the bearings in¬ 
side thl wheels, the weight of the boiler has a 
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tendency to bend the axle down in the centre, 
while the pressure of the flange against the 
rail acts upon it in a contrary direction, and 
thus one strain counteracts the effect of the 
other. If the bearing is outside the wheel, 
the weight of the boiler tends to bend the 
axle upwards, and a strain on the flange of 
the wheel noting in the same direction and 
in addition to it; when the breakage of an 
axle takes place, these joint actions tend to 
force the wheels under the engine, and there 
being no flange on the outside of the wheel 
to prevent it, the engine«is thrown off the 
rails, which, it is evident, cannot happen 
with an engine having inside framing, because 
the weight of the bearings presses the flange 
of the wheel against the rail, and assists the 
length of the journal in keeping it from fall¬ 
ing or being thrown off the tails.” 

The introductory part of thii paragraph is 
not disputed; but Messrs. Burp and # Co., 
in adopting inside framing, did no more 
than copy Mr. Blenkinsop, Mr. Stephenson, 
and many others. As to the concluding 
part, Messrs. Bury and Co. may consult the 
Prussian journals of May last, and the evi¬ 
dence given at a late inquest on the London 
and Birmingham Railway. 

Par. 16.—“ Several instances havp oc¬ 
curred on the London and Birmingham Rail, 
way, when an axle has broken, that not 
only have the wheels remained on the rails, 
but the‘driver has been able to procee'd with 
therein to the nearest station.” , 

This admission is more than might have 
been expected, seeing that Messrs. Bury and 
Co.'s engines ure^er/ect. 

Par. 20. “ It is admitted that a locomotive 
engine should be as light as is consistent 
with great strength, simple in its construc¬ 
tion, composed of as few parts as possible, and 
that the greatest regard should be had to the 
diminution of friction; it is thence obvious 
(hat four wheels must be preferable to six, 
provide^ they carry the engine Nrith* tfee 
same steadiness.” 

‘The proviso at the end of this paragraph 
is a very important one; but it is not se¬ 
cured in the four-wheeled engine: for if 
that has less ixigfion (Jun the sic-wheeled 
engines, why do the engines on the London 
and Birmingham Railway consume jnore 
coke per carriage per mile than those on 
the Liverpool and Manchester Railway? 
Eighteen months or two years ago, the dif¬ 
ference was rather more than two to one, 
and is still very considerable. ' * 


Par. 21. “The use of six wheels origi¬ 
nated, (as we have before shown,) in the 
necessity bf supporting th^ large and heavy 
fire-box, which was not sufficiently balanced 
by the smoke-box end $ hut no such neces¬ 
sity can exist in the locomotives made ac¬ 
cording to the accompanying plan, as the 
weight is nearly equally- distributed on the 
/ront and hind wheels, and not only would 
two additional,wheeIs be useless, but they 
would be prejudicial and dangerous when 

the engines are travelling upon curves.” 

* 

This paragraph commences with a mis¬ 
statement, which has been already noticed. 
The London and Brighton Railway Com¬ 
pany can |peak to the latter part, as a man 
from fdessrs. Bury and Co.’s has been two 
or three months putting a third pair of 
wheels (which were sent from Liverpool) to 
each of the five or six engines made by the 
firm for that line; one of which engines, 
previous to the additional pair of wheels 
being put under it, caused a great loss of 
life not long ago. * 

Par. 22. “A four-wheeled engine travel¬ 
ling upon a curve is driven, by the direct 
application of the moving power, towards 
the outside of the curve ; but, as the wheels 
are rather conical, the large diameter of the 
cone will ride on the outside rail, while the 
smaller diameter of the opposite wheel will 
bear on the inside rail, and this difference, 
(as the outside rail is longer than the inside 
oqp,) will allow the wheels to revolve with¬ 
out slipping or grinding.” 

Another notable discovry in mechanics! 
Hitherto it has been always understood tbat 
for the conical form of the wheels to pro duce 
the effect here described, the axles mfiSTbe" 
radii. i 

Par. 24. “ The pressure against the outside 
rail, arising from this cause, will be indirect 
proportion to the distance bet ween-the front 
and hand axle of either engine, so that it will 
be as 10 to G.” 

“Mechanicus,” in the Railway Timet, 
has shown the reverse to be the case. That 
the lateral motion of the four-wheeled en¬ 
gine will bend the raije, was shown by the 
accidents on the Eastern Counties, and the 
Paris and Versailles left bank railways, 
where the rails were bent in a straight part 
of the line. I believe no instance has been 
known ot a six-wheeled engine bending rails. 

Par. 26. 41 The friction arising from this 
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lateral motion farther presses the engine 
against the outside rail. Thus the four- 
wheeled locomotive has, in proportion, a 
greater weight on the front wheels,.it presses 
less against the outside rail, and offers much 
less friction when travelling on curves; hence, 
it lias less tendency to be thrown off the rails, 
it is more simple in its construction, less ex¬ 
pensive inrepairs on account of this simplicity^ 
and the smaller cost of it fully justifies the 
directors of the several railways who have 
given the preference to this description of 
cngino." * 

It is notoffonsly untrne that the fours 
wheeled engine has less ^tendency to be 
thrown off the rails than the six-wheeled en¬ 
gine, as the Liverpool and Manchester, the 
London and Brighton, the Paris and Ver¬ 
sailles left bank, and especially the Eastern 
Counties Railway, Companies can well at¬ 
test. Messrs. Bury and Co.’s engines aie by 
uo means so simple as the modern six- 
wheeled engines, and cannot be kc$t in 
order at so small*, cost. With reference to 
the original cost, if the statement of an 
Eastern Counties Director, in a letter pub¬ 
lished in the Railway Timet about eighteen 
months back may, be depended npon, Messrs. 
Bury and Co/s charge for a four-wheeled 
engine with an iron fire-box, (for I under¬ 
stand they will make no other,) was 50/. 
more than Messrs. Sharp, Roberts, and Co. 
then charged for a six-wheeled engine of the 
same size, with a copper fire-box. The 
North Midland Railway Company can give 
some information concerning iron fire boxes 
-• ?r. they have had to put copper ones in lieu 
of the iron ones made by Messrs. Bury and 

Co. I 

* ♦ 

Pars. 27 and 28. “ At the time the above 
paper was read before the Society, the four- 
wheeled engine had but few supporters, 
arising, no doubt, from the erroneous sup¬ 
position, that the safety of the engiue was 
in proportion to the number of wheels used/' 

“ It has, however, been steadily gaining 
ground in public estimation, and from the 
alterations going on in the construction of 
the six-wheeled engine, the advocates of them 
are evidently less Confident in their supe¬ 
riority ; and it is most gratifying to us that 
the advantages to be gained by the use of 
inside framing, whiph we then pointed out, 
are now tacitly admitted by our opponents 
of the greatest practical experience, who are 
gradually abandoning the outside frame." 


Messrs. Bury and Co. acknowledge that 
the four-wheeled engine had but few sup¬ 
porters in March, 1840, but they say that 
since that time, 41 it has been steadily gaining 
ground;" they should have said, losing 
ground. The public, including nearly all 
the engineers of the day, many of whom are 
clear-sighted men on other subjects, are 
unable to see the merits of four-wheeled 
engines. The way in which Messrs. Bury 
and Co.diere spealt of inside framing, would 
lead persons unacquainted with the subject, 
to believe that the outside framing is falling 
into disuse, but this is by no means the ease. 

Par. 30. 44 Indisputable proof has been 
furnished, thpt an engine with insideframing 
cannot come down by the breakage of an axle : 
an engine,therefore, is equally safe on that 
plan of construction whether oa four, six. or 
eight wheels." * 

Since the circular was published, three 
instances, at least, have occurred, of four- 
wheeled engines having come down after the 
breaking of the front axle, by which accidents 
taken collectively, it is believed more than 
one lpindred lives have been sacrificed. 

Par. 31. 44 The advantages of four-wheeled 
engines, on our plan of construction, we 
maintain to be the following: ^ 

44 1 st. The engine on four wheels is less 
costly thin the one on six wheels; therefore, 
to have the same uumber of engines, or the 
same power, on a line of railway, much less 
outlay of capital is required." 

The four-wheeled oug^ to be less costly 
than the six-wheeled engine, but hitherto, 
I believe, that has not been the case. An 
additional number of inferior engines, of 
equal nominal power will be required to 
compensate for the smaller power of each 
aiising from that inferiority, as ropy be seen 
on the London and Birmingham, and Grapd 
Junction Railways. The London and Bir¬ 
mingham Railway Company employ two en¬ 
gines to draw such trains as are drawn at full 
as high epBpeed by 4he engine on the Grand 
Junction Railway, ’although on the latter 
line the engines are what are now called 
small. 

Par. 32. 44 2nd. It allows the engine to 
be got into less space, consequently, it is 
more compact, firmer, less likely to derange¬ 
ment, and much lighter." . - 
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Tbs four-wheeled engine is on the contrary, 
generally six inches, and often nine inches 
longer than the six-wheeled engine. 

l’ar. 33. 44 Though the engine is lighter 
the adhesion is more perfect from the weight 
on the driving wheels remaining nearly uni¬ 
form, however unequal or out of level the 
rails may be; but in the engine with six 
wheels the adhesion is often imperfect, (aris¬ 
ing from t£e impassibility of mathematical 
precision in maintaining rails on the level,) 
although there may be fujly as much weight 
on the driving wheels generally; th&t is, the 
fore and hind wheels sometimes carry the 
greatest part of the engine. When the driving 
wheels get into an uneven part of the road, 
and the constant action ot the power qf the 
engine is not resisted by the adhesion at these 
points, the driving wheels ragrive without 
properly advancing the train, as every ob¬ 
servant traveller knows; and all H-eightacar- 
ried beyond what is necessary for adhesion 
on the roils, is an unprofitablag^ad. There 
is much less of this in the four-wheeled than 
the six-wheeled engine, seeing that there is 
only one pair of wheels used for adhesion, 
both in the four and six-whcclcd engine, 
when used for passenger traffic * but as the 
four-wheeled engine is lighter than the six- 
wheclcd engine, there is less power required 
to take it up the inclines, and theerfure, 
more available power left applicable to the 
traction of the train.” 

The qpsumed superiority of four-wheeled 
engines would he more readily believed by 
railway proprietors, if Messrs. Bury and Co. 
could convince them that a greater amount 
of Jtraffic can be done with the same number 
of four-wheeled engines, and weight of fuel 
thau can be done with six-wheeled engines. 

Par. 34. “ 4th. The engine is safer, as it 
alapts itself better to the rails, not. being 
s> likely to run off the line at curves or 
crossings.” 

"At curves or crossings,”—but what of the 
straight parts ? The greater liability 8f 
four-wheeled engines to run off the line in 
straight parts, is a fact incontroverlibly es- 
tablished by the experience of the Eastern 
Counties', the Ifcndon and Brighton, and the 
Paris and Vcrsailtes railways. 

Par. 35. 41 5th. It is more economical in 
the working, Requiring less fuel, there being 
also a less amount of depreciation, as there 
are fewer parts in motion, consequently less 
friction, or wear and tear, and fewer parts to 
maintain; and even those are more easily got 
at, therefore, much less expense is incurred 


in those repairs, which are common to both 
plans.” 

Every point in this paragraph is just the 
reverse of the truth. 

Par. 36. 44 6th. The buildings, turn-tables, 
lathes, drills, smithies, and other costly con¬ 
veniences necessary for the maintenance and 
repair of the engines, are not required on so 
large and extensive a scale, as the engine on 
four wheels is less in size than the one on 
six wheels.” 

The whole df this is at variance with facts, 
except so much as refers to tft size of the 
turn-tables. 

« 

Par. 37f 44 7th. As the engine is more 
simply in ifej form and parts, there are fewer 
chances of delays, stoppages, and disap¬ 
pointments during the journeys, or the times 
of taking the trains.” 

Whatever the 44 chances” maybe, what are 
the facts ? Not only have the greater num¬ 
ber of accidents happened with four-wheeled 
engines, but those accidents have been among 
the most disastrous that hfVe occurred. 

Par. 38. 44 In justice to ourselves we have < 
thought it right to lay these remarks before 
the public, at the same time, that we are 
quite ready to construct engines upon six, or 
any other number of wheels, freeing ourselves 
from the responsibility of the consequence of 
any other plan thau our own; and only 
requesting that such of our friends and the 
public as may entnist their orders to us will 
pevnit us, at least for the safety of travellers, 
and our own credit, to adhere to inside 
framing.” 

It appears from this, that the four-wheeled 
engine 14 has been steadily gaining ground” 
until Messrs. Bury and Co. have discovered 0 
that it would, he more profitable to make 
six-whirled engines than—to close their 
works. 

February 2nd, 1843. , 

i 

ATLANTIC STEAM NAVIGATION—YHK GREAT 

WESTERN AND GREAT BRITAIN. 

The annual meeting of the Great Western 
Steam Ship Company took place at Bris¬ 
tol, on Friday, the 3ul inat. The Report 
of the Directors stated, that Urn Directors 
regretted that, as on the last occasion, they 
again had to state afalling off in the receipts 
of the Company, those in 1841 having been 
33,763/. 5«. 10rf., while those for 1842 were 
only 30,830/. 8s. 2d. Although the stag¬ 
nation of trade arising out of the circam- 
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stances of the times in both England and 
America had pressed most severely on them, 
yet the falling olf was mainly to be attributed 
to reports arising out of the peculiar condi¬ 
tion of the company, and the industrious 
circulation of the same by competing inter¬ 
ests, both here and on the other side of the 
Atlantic. The expenditure in the year 1841 
had been 30,649/. 10a. 2 d., while in 1842 i^ 
had been reduced to 28,615/., 7«. 1 d*, which 
included the costs of recoppering and tho¬ 
roughly repairing their ship the Great West¬ 
ern, which had maintained the high character 
she had earned by the precision and un« 
equalled rapidity of her voyages. The average 
outwards had been 14 J day^, home 12£ days. 
The insurance on bullion sent aut by the 
Great Western was effected at from lj>s. to 
20s., while that by other conveyances at the 
same period was done at 30s. to 40s.; a 
proof of confidence in the ship. The expe¬ 
rience of the last season had proved that the 
interests of the company were served by 
Bailing the ship to and from Liverpool. The 
Great Britain is in a very forward gjtate^ 
The frame and hull are complete. The whole 
of the upper-decjiB, as well as the decks of 
the forecastle, forecabins, and aftercabins, 
. are laid and caulked; nearly the whole of 
the state rooms, and other joiuer’s work, is 
finished. The forehold, afterhold, and iron 
coal decks before the boilers and abaft the 
engines are nearly finished. The boilers and 
funnel are fixed in their places, as are the 
cylinders, condensers, air-pumps, and other 
weighty parts of the engines. To add to her 
strength and diminish the apprehension of 
fire, the decks and partitions of the body«of 
the ship occupied by the engines, &c., will 
be fitted up in iron. Nearly all the masts 
and spars arc mad$, and should nothing un¬ 
foreseen arise, she may be floated out within 
three months. The balance of the year's 
work, after carrying 430/. 13s. in reduction 
of the expenses incurred in th* formation of 
the company, and of the los* on the first 
voyage, and also inclusive of interest on the 
reserved fund, is 1,784/. 8s. Id. The cash 
account showed the profits on the voyages 
already taken (27 in number) to have been 
25,971/. 15r. 10J. Tho cost of the Great 
Western was 61,671/. 15s. lOd.; the ship 
and cabin stores, Sec., 1,081/. 19s.; the 
Company’s building establishment cost 
50,839/. 18s. $d. The cost 6f the Great 
Britain has been to thiy time 73,908/. 0s. id. 
Mr. Guppy entered into a detailed statement, 

. showing that the Great Western had her¬ 
self yielded a good profit. Mr. Guppy also 
stated, that the Great Britain would be 
ready to be floated *out in less than three 
months, and might be at sea within six 
months. He augured the moBt favourable 


results to the company from her completion, 
as from the large number of passengers she 
would be able to carry, she could take them 
on terms which would enable this Company 
to compete vfith the liners. He also cal¬ 
culated that in speed she would exceed any 
vessel yet afloat, while she could be sailed at 
an expense very little exceeding that of the 
Great Western. 


ATLANTIC STEAM NAVIGATION. 

Sir,—fln your notice, last week, of the 
“ Artisan, a new Monthly Journal of the 
Operative Arts," you say, “ * Dr. Lardncr 
and Atlantic Steam Voyaging’ is an able 
review of the progress of Atlantic steaming 
during the last* eight years, but ending in 
the very questionable conclusion, that, be¬ 
cause it has hitherto been attended with loss, 
it must evdt continue to be so.” Now, Sir, 
I‘have read the article you allude to, care¬ 
fully, and cqttpnd no suefi conclusion. The 
last paragrapnof the article is as follows :— 

“ Such, then, is our recipe for making Atlantic 
steam voyaging accomplishable with safety, regu¬ 
larity, and prollt. Amid the apathy of some, and 
the perversity of others, it will of course remain 
untried; but we are thoroughly convinced of its 
virtue, as well as of its ultimate adaption; and we 
merely record It here, in order to bequeath it to a 
wiser and less untractable generation." 

' It %aaj be objected, perhaps, that this 
prediction relates merely to a communica¬ 
tion that is not direct. And so it does. But 
in speiking of the obstructions to a direct 
communication, with profit, the writer Bays 
that, up to the present time, they have proved 
insuperable. The doctrine, indeed, which 
you charge upon the writer of this article is 
not only unprofessed by .him, but is such as 
no reasonable being cot/m entertain for a 
moment. No man can say that it is impos¬ 
sible fuel may not be so economized, as to 
make Atlautic voyaging some day profitable; 
and no one can say that Atlantic voyaging 
may not be hereafter accomplished by the 
aid of machinery, operating without any fuel 
at alh Bat what can sach hypothetical an¬ 
ticipations have to do with the feasibility of 
existing projects ? The Artisan , I find, only 
says, that Atlantic steam voyaging is not 
capable of being prosecuted beneficially in 
the present state of the art; and‘when a 
new state of the art arises, w% shall then be 
justified iif foundingdestimatfls upon it. 

Trusting to your sense of justice to insert 

tliiii, * 

I*remam, Sir, your obedient servant, 

K. Phillips. 

Poplar, March 9, 1843. 

[VPe would not willingly put an erroneous 
construction on the arguments of any one, 
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far less those of a new and meritorious com¬ 
petitor for public favour; neither do we 
think we have done so in the present in¬ 
stance. The paragraph quoted by our cor¬ 
respondent, instead of refitting, completely 
confirms wbat we said. The writer, after 
stating all the objections to direct Atlantic 
steam navigation, as it is now carried on, 
had concluded with recommending that it 
should be altogether abandoned for the 
roundabout passage, by tfayal. Anfl he here 
sums up with saying—“ Such is our recipe 
for making Atlantic steam voyaging accom¬ 
plishable with safety, regularity, aud profit. 
* * * We ore thoroughly convinced of its 
virtue, as well as ultimate adaption.” No 
hope does he hold out of the Ejections to 
the direct passage being overcome by greater 
economy in the use of steajj^or fuel; his 
only hope of good rests on its entire aban¬ 
donment. While on this subject, we beg to 
refer to the account, which will be found in 
the preceding article, of the proceedings at 
the last meeting of the Great Western Com¬ 
pany, from which it will be seen that the 
Great Western has, after all, not been the 
losing concern supposed.—En. M. M.] 

. THE PORTLAND BREAK WATER. 

A few years ago, convinced from the 
statements which we then saw, of the great 
national advantages which would result from 
the construction a Breakwater at Port¬ 
land, we devoted 'many columns of our 
journal to extending the publicity 'Of the 
plan which had then been brought forward 
for securing the execution of this important 
and desirable work, and to promulgating the 
arguments which had been urged in its favour. 
It seeming, however, that there wfs little or 
no hope of engaging the favourable attention 
of government to the construction of the 
projected Breakwater, we ceased to bring the 
matter before the public notice. But it now 
appears that the subject is revived, and that 
a Committee of the House of Commons has 
been appointed* to instigate dhd report 
upon it. We therefore willingly resume the 
important question, ih the hope that we may, 
in some small measure, he instrumental in 
creating such a manifestation of public opi¬ 
nion as may have a salutary influence on 
those with whom the final decision of the 
matter rests. 

We consider that we cannot mom effec¬ 


tually serve the cause before us than by re¬ 
producing the following extracts from papers 
written orf the subject of the Breakwater *by 
the Messrs. Harvey of Weymouth, who have 
devoted years of most strenuous exertion to 
secure the accomplishment of this work, and 
who have applied themselves with great in¬ 
telligence and industry to demonstrate the 
expediency and practicability of the plan. 

Before giving the extracts to which wc 
allude, wc would take leave to observe that 
the perusal of the various papers which have 
been written On this interesting subject hn* 
entirely satisfied us of the very great im¬ 
portance of th« proposed work—an import¬ 
ance which, we uonceive, is daily being in¬ 
creased byjthc progress of the works at St. 
MalOf With a formidable naval port at this 
place, and one of still greater magnitude anil 
strength at Cherbourg, the French, should 
we unhappily be involved in war with that 
nation, would possess the means not only 
of liarassing our commerce, but of devas¬ 
tating our coasts, which we should be com¬ 
paratively ill prepared to meet, seeing that 
we have at present no place of shelter for 
ships of war between Portsmouth and Ply¬ 
mouth. Thu construction of a harbour at 
Portland would effectually remedy this defi¬ 
ciency, for, in the first place, being distant, 
only 22 leagues from Cherbourg, a squadron 
stationed at the former place could alwets 
watch the French port, whilst vessels from 
Plymouth and Portsmouth might remiezvoup 
there in readiness to uct either against Cher¬ 
bourg or the more westerly ports of tl.c 
French coast. Portland, also, being the pi ini 
ofl the Knglish coast nearest to the Cham.i 1 
Islands, the conversion of the Portland roads 
into a naval station would greatly add to the 
security of these islands—a circumstance 
which naturally lends us an additional motive 
for advocating the construction of the work.,. 
But we will not look at the proposed Break¬ 
water merelywwith a view to its utility as an 
ins^ruipent ofi warfare. We contemplate it 
with more complacency and interest as the 
means of protecting commerce, and preserv¬ 
ing life. We believe ft to be a well-estab¬ 
lished fact, that bad the Portland rgads 
presented that refuge which it is now sought 
to create there, a large number of valuable 
ships and lives, which have been lost in that 
and other parts of the Channel, would have 
been saved. Consideration^ therefore, of 
humanity and interest alike present them¬ 
selves in favour of the proposed measure, 
and these, taken in conjunction with those 
to which we have before alluded as connect¬ 
ed with the contingency of war, will, we trust, 
ensure an early commAiccinent of the con¬ 
templated work .—From the Guernsey Star, 
—which then proceeds to give extracts from 
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the excellent papers of the Messrs. Harvey: 
but for these tite reader may refer to .our 
own volumes, [vol. xiv. p. 247,*and vol. 
xv. p. 274], where they are given at 
length. The question of the construction 
of this Breakwater has always appeared to 
us but one of time; we hope that time has 
now arrived, 

SOLID AND HOLLOW AXLES. 

A paper, by Mr. J. O. York, who has a 
patent for hollow axles, was read at a late, 
meeting of the Institution o( Civil Engin¬ 
eers, giving an account of sqme experiments 
which lie has made for the puqjosa of testing 
their strength as compared with Alid axles. 
The paper described the common cauAs of 
fracture, attributing it to the concussion and 
vibration produced by various circumstances, 
such as a bad state of the line, the sudden 
opposition of any obstacle on the rail, or the 
shocks arising from the wheels striking upon 
the blocks or the chairs when thrown off the* 
line. These shocks, which it was impoAible 
to calculate the extent of, it was contended 
should be provided for by axles which would 
bear a series of heavy blows without frac¬ 
ture. The force of vibration, and its tend¬ 
ency to produce fracture in rigid bodies, was 
then treated of, with its effect in destroying 
the most fibrous texture of iron wh^p elas¬ 
ticity was prevented, os is the cote with 
railway axles, comparing the action with that 
upon the axles of ordinary road carriages, 
where the concussion was reduced by an elas¬ 
tic medium, such us the wood spokes of the 
wheels, which were bad conductors of vibra¬ 
tion. By calculation it was shown that the 
twisting stsain arisfngfrom the curves of the 
railway was of too small an amount to be 
considered as a ctusc of destruction to the 
wheels or axles even on lines with curves of 
short radii j and it waa submitted that the 
requisite qualities in railway juries were— 
first, the greatest possible degree of rigidity 
between the wheels to prevent the axle from 
bending or breaking •com concussion; and, 
secondly, the greatest quantity of elasticity 
and freedom in the particles of iron within 
the axle itself to prevent the injurious effects 
of vibration. It was contended that the 
hollow axle was better able to resist these 
strains than a ralid one, because the com¬ 
parative strengths of afles ore as the cubes 
of their diameters, and their comparative 
wright only as their squares; consequently 
with leas weight in the hollow axle there 
must be an increase of strength, and also 
that the vibration had a free circulation 
through the whole length of the hollow axle, 
no pert bring subject to on unequal shook 


from the vibration, and that the. axle would 
therefore receive less injury from this cause 
than a solid one. 

A long series of experiments which had 
been made in the presence of Major-General 
Pasley and numerous engineers was then 
read, and allowed results confirmatory of the 
position assumed by the author of the paper. 
In the discussion which ensued it was allowed 
that theoretically the hollow axlei must be 
stronger than the solid ones, inasmuch as the 
same weight of metal was better distributed, 
and the # practical* experiments fully bore 
out the theory. Some curious specimens of 
solid axles which had borne a great number 
of blows before breaking, were exhibited by 
the Patent Axle Company, from Wednesbury. 
The quality of the iron was excellent, and 
had the same lAaterial been manufactured 
into hollow ailes, it was agreed that many 
of the mel^pckoly accidents upon railways 
woulfi'not have occurred. 


LIST OK PATENTS GRANTED FOR SCOT¬ 
LAND FROM 22ND JANUARY TO 22ND 

FEBRUARY. 

• 

George Benjamin Tliorneycroft, of Wolverhamp¬ 
ton, iron master, improvements IntfUrnacea used 
for the manufacture of iron, and in the mode of 
manufacturing iron. Sealed February 1, 1843. 

James IJoydell, Junior, of Oak Farm Work*, near 
Dudley, in the County of Stafford, iron master, 
improvements in the manufacture of metals for 
edge tools. February 1, IS 13. 

JamcS Clark, Power-loom doth manufacturer in 
Glasgow, in that part of Great Britain called Scot¬ 
land, an Improved mode of manufacturing certain 
descriptions of cloths. February 2, ISM. 

Taverper John Miller, of Millbank-strcet, West¬ 
minster, oil merchant, improvements in apparatus 
for supporting a person in hed or when reclining. 
February 13, 1843. 

Samuel Kirk, of SUlyb£j|K. in the County of 
Lancaster, cotton spinner, ctmiii improvements in 
macliinpy or apparatus for preparing cotton, and 
other tlhrous substances for spinning. February 13, 
1843. 

Charles Thatcher, of Midsomer Norton, in tlio 
County of Somerset, brewer, and Thomas Thatcher, 
of Kilmeradon in the said county, builder, certain 
improvements in drags or breaks to be applied to 
the vJheelsjrf carriages generally. February 22, 
1846. 


MOTES AMD NOTICES. 

Consumption of Smoke in Steam*f r euele .~-On Sa¬ 
turday last* a number of gentlemen—(amongst 
whom wq observed Mr.ff'Connell and Mr. D. Chap¬ 
man, of' Messrs. Thomson and M'Connell, Mr. 
John Alston, Mr. John Kapler, Mr. Alexandei 
Lalrd,ejuii" Captain Boyd of the Admiral steam¬ 
ship, Captain M* Keller of the Fire King, Mr. Robert 
Lamond of the Iron Company's steamers, Mr. An¬ 
derson, &c. &c.,)—took a trip down the river in the 
Skandon steamer, Capt. M*Lean, belonging to 
Messm. Thomson «nd Af 1 Connell, to which vessel 
Mr. C. W. Williams's patent argaud furnaces, ftr 
the consumption of-smoke, had Just been applied 
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by Mr. William Butler, engineer. The trial was 
altogether a most sueeesitiii one, ft ml the iibscnco 
nf smoke complete At starting, the patent appa¬ 
ratus was'set tu work. There being plenty of steam, 
the engine worked up to its full speed without 
smoke, while at the same time there was a decided 
saving of fuel. After a considerable run, and just 
previous to feeding the tires with fresh coals, the 
patent argand furnacqp were altered to the com¬ 
mon furnaces, by closing the air-ports of the patent 
apparatus. Instantly a dense smoke, as \>f old, 
ruse from the chimney. To prove the perfect ef¬ 
ficacy and facility with''which the matter could be 
managed, the air-ports were again opened, and the 
smoke, in tue course of five seconds, again disap-, 
peared. This was repeated again and again; and 
it was also manifest to all present, that more steam 
was generated on the new than on the old prin¬ 
ciple, with less consumption of fuel, besides the 
grand desideratum of no smoke !—The remainder 
of the trip to Greenock and Helensburgh wa*,*frer 
these trials, performed without smoke, there being 
always a sufficiency of steam. Amongst other fa¬ 
vourable testimonial?, it was stated by Ms Chap¬ 
man, that on the 11th current, tn atrip from Glas¬ 
gow to Helensburgh and back, the Shamlon bail 
saved twelve hundred weight of coals by the use of 
the patent ftirnacts. Much praise is due to the 
head engineers of the Shandoti and .fnmtmfreteavn- 
vessels, for their systematic method of proving the 
merits of tfie Shandon furnaces. We trust Mr. 
Ahton will not cease in his endeavdtirs, until smoke 
is banished both from the face of the land and the 
waters. Since the above was written, we under¬ 
stand that Mr. Butler (who is most perfectly versant 
In the art of smoke prevention,) lias received an 
order to fit up the fine steam-ship, the Admiral , 
belonging to Messis. Thomson and M‘Conncll,witli 
the patent argand furnaces .—Glasgow Constitutional 
of February 22, 1843. 

An Old Printing Office .—The printing office es¬ 
tablished by Christopher Plautin, about t)|c year 
1530, at Antwerp, then a great commercial em¬ 
porium, has survived to*our time in active opera¬ 
tion, through the descendants of his daughter, the 
wife of John Moret, whose name the press Jias con¬ 
tinued to bear. Perhaps no other avocation pre¬ 
sents an equally unbroken descent. The Polyglott 
Bible of 1561/—1578 is an enduring nfomiment of 
Planting press, of which some of the productions" 
attest the existence in 1553. 

Constitution of the Atmosphere .—Mr. Stass, pro¬ 
fessor of chemistry, of the Polytechnic School at 
Brussels, has bceinujMing an extended series of 
experiments upon fQfconstitutlon of the atmo¬ 
sphere from which it results, that the air is of the 
-*aaraq constituent elements at Brussels, rttfs, Ge- 
sieviL and Copenhagen; but that sudden variations 
bf*tts composition manifest themselves without 
any, as yet known cause. At twelve diifcrefet 
periods he found in 1,000 parts of air by weight 
from 230‘4 to 230*8 parts of oxygen ; while on two 
others, the quantity of oxygen was increased to 
2311 and 2314. e • 

Indiscriminate Vision .—The celebrated optician 
Mr. Troughton, Informed Sir John HersHieil, (Phil. 
Mag. No. 143,) that he could not distinguish the 
several softs bf a regiment of soldiers from the 
green turf on which they were drawn up, nor ripe 
cherries from the leaves of the tree uhich bore 
them. Hfs eyefc however, were perfectly seusible 
to rays of every refrangibility as light, hut the spec- 
tram afforded hinftnly th Jwensation or two colours 
4rhich he termed bine and yellow ;pure redand pure 
/yellow rays exciting in his mind the same sensa- 
tlorf* * 

Berlin patterns , although a production of recent 
date/have become an article of considerable com¬ 
merce in Germany, where a'Jarge amount of capital 
Is employed In their manufacture. About the year 
1805, a Mr. Phillipson published some patterns, 
which, being badly executed and devoid of taste, 


did not meet with the encouragement he expected. 
In 1810, Madame Witticli,— a lady of great taste 
and an accomplished needlewoman, Justly a; pu 1 - 
ciating the4idvantages the art would derive from 
such designs, and anxious that this spccleB of 
amusement for ladies should be more widely spread, 
—prevailed upon her husband, a printscller of note 
at Berlin, to undertake the publication of a series 
of these patterns; which he did, got up In so supe¬ 
rior a manner, that many of the first patterns which 
were issued from hit establishment are now in as 
jnuch demand as those more recently published: in 
Tact, we very much doubt whether any, mice pub¬ 
lished by other houses, have ever equalled, either 
In design or colouring, the earlier productions of Mr. 
Wittich.’' The designer and engraver of these pat¬ 
terns arc of course paid as artists , In proportion to 
their talents; the cost of the flftit coloured design 
•on point paper varying from three to thirty or forty 
guineas, but in come instances, as in the large pat¬ 
tern of Bolton Abhey, the Garden of Boccaccio, &c. t 
It is considerably more. The colouring affords em¬ 
ployment fpr men, women, and children; a dozen 
or ha^C-dozon copies are given to each person at a 
time, with the original design as a guide. An in¬ 
dustrious man seldom earns more than one thaler, 
or three shillings per day; the children from six to 
eight sllber-groschen, or from sixpence to tcnpence 
English. From {he great increase of the trade of 
late jears, and the number of new houses that hAVc 
sprung up, it is impossible to give (as a statistical 
t) any idea of the number of persons employed • 
their manufacture. Besides the hands engaged 
in the preparation of these patterns, they have been 
the means indirectly of affording employment to 
numerous other person*, by (floating a demand for 
new and various articles in other branches of trade; 
such as in the preparation and dyeing of wools and 
silks, the weaviug of canvas, &c., whilst others, 
principally females, are engaged In working the 
designs.— Miss Lambert's Band-book of Needlework. 

Sugar boiling. —It. H. Haynas, Esq., a practical 
planter of Antigua, well known for his successful 
experlnMnts in sugar boiling, has put forth a pros¬ 
pectus of a work, which he offers to the acceptance 
of hla brother planters, as the result of 30 years' 
Experience. 11 This work contains an account of 
his method not only of improving the quality, but of ■- 
increasing the quantity of saccharine matter In the 
cane at least 50 per cent, by an improved plan of 
cultivation, and management of the plant In all Its 
stages, backed by arithmetical proof, that it is less 
expensive than that which Is jiow in use in most of 
the islands; and that the results ofrits general 
adoption throughout the free colonies, would he a 
saving of 700,000 dollars in labour, and an addition 
of 50,000 tons of sugar per annum to the average 
exportations. ”**-Antigud Herald . 

The Grand Magnetic Machine at the Polytechnic 
Institution , consists of ten magnets placed In Juxta- 
positionf havirfg a combined weight of 166 lbs.; 
in connexion with which are two inductors,, on- 
circled by Insulated copper wire l-28th of an Inch 
In diameter. On motion being given to these in¬ 
ductors, by tomans of a treadle, causing them to 
revolve at a rapid rate, and coming alternately 
within striking distance of the two poles of the 
magnets, the points are brought In oontact with a 
small cup of mercury, when beautiful azure sparks 
are emitted, which arc sufficiently powerful to 
ignite spirits or ether, frc.—Illustrated Polytechnic 
Review. ;s£A 

C5* iNTENDt^oPATKNXKEBm^y be ewpplied 
gratis with Inetructione, by application (poet* 
paid) to Messrs. J. C. Robertson , and Co., 
166, Fleet-street, by. whom it r kept the only 
Complete RnoiSTur^F Patents Extant 
Jj om 1617 w the present time. . 
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MR. aXRBKHT JAMRg'S WEIGHING MACHINES. 

[Patent dated September 8« 1842; Specification enrolled February 8, 1843.] 


Tub improvements which form the 
subject of this patent relate principally 
to those larger contrivances for weighing, 
which are known in business by the name 
of machines , in contradistinction to com * 
mon scales, to which the term instru¬ 
ments is popularly considered to be more 
properly applicable, ^.nd, the points in 
which Mr. James's machines dfffer most 
from those of this class previously before 
the public arc these— First , the exact¬ 
ness with which, by means of an inge¬ 
nious application of the parallel motion 

f irinciple, the parts are adjusted and ba- 
anced—an exactness so great, that, in 
the weighing of tons, the addition of a 
farthing’s weight is sensibly imTIfcated, 
while af the ^ame time no particular 
skill or care is required to obtain that 
exactness, and the structure of the ma¬ 
chines is of so plain and durable a sort, 
that they will bear, without injury, the 
roughest usage*, and, secoYid, that in¬ 
stead of the scale-boards resting on, or 
being placed above the beam, as is usual 
with machines of this class, which is al¬ 
ways a source of much inconvenience, 
and not unfrequently of great inaccuracy 
of performance, Mr. James suspends 
them from, or places them under the 
beam—except in one case only, that of 
hoisting and weighing goods at one and 
the 'same time, (a very clever machine 
for which purpose is among the varieties 
specified,) where, from the necessity of 
the case, the goods arc uppermost. 

Fig. 1 of the accompanying arawings 
is an elevation of a machine embracing 
these improvements, in their simplest 
form, and adapted to the weighing of 
goods by means of shifting weights. The 
following description we quote frovr* the 
inventor’s specification:— 

"A A is a foundation frame of wood, the 
part of which from a to A forms a sort of 
oblong box, without top or bottom; B11 are 
two uprights, (one of which only is seen in 
‘ the figure,) fflso of Vjyood, firiftly secured at 
bottom to the sides of the foundation frame, 
A A, by screw-bolts and nuts, and connected 
at top by a wooden cross piece C ;* D is the 
beam, which is of iron, and of a compound 
form, as shown in fig. 4; E £ are two fork¬ 
shaped supports of iron, as shown jn fig, 5, 
secured by screw-bolts to the cross piece C, 
which connects at top the tvg> uprights 


B B. The two arms of the beam arc drop¬ 
ped into the fosks of the supports E E, and 
suspended there by means of two triangu¬ 
lar steel bits or pivots, which rest iu the 
tgrooves of two steel sockets, which are 
inserted between the forks, and rest on 
the shoulders e e, the two pivots forming 
the fulcra of the machine. F is the goods 
scale-board, *which is suspended from the 
• short ends of the beam D, by the means 
presently to 4>e described. It is of an L 
shape, (with th$ exception that the horizon¬ 
tal arms fee, longer than the vertical,) and is 
forrjed by connecting timbers together, and 
then planking the whole over, and securing 
the planks by transverse strips of iron. During 
the oscillation of the scale-boards, the hori¬ 
zontal arms of the frame-work move freely up 
and down within the open area of the founda¬ 
tion frame A A, which, when the machine is 
" strpek, as afterwards explained, supports the 
platform of the scale-board, the planks of 
which do not enter the foundation frame-work 
A A, but rest upon its edges. To the back of 
the vertical arm of this scale-board there arc 
fixed two iron holdfasts, G G, one at each 
side, for the purpose of receiving the lower 
ends of two connecting-rods, II IT, by which 
the saalc-board is suspended from the short 
arms of the lever. I l are short fiat iron 
t bars, with slots in the middle, which liang 
from the short ends of the beam, having at 
the top of the slots grooved steel pieces 
•inserted, by means of which they ride on 
triangular steel bits or pivots, h A,•fixed 
on the upper surface of the short end of 
the beam, and pointfng upwards. The 
length of the suspchding-rods is deter¬ 
mined by the distance between the bars I I 
and the holdfasts H If, when the platform 
of the goods scale-bourd, the parallel motion 
pieef ■*, and the beam are all in perfectly ho- ' 
rizontal positions. The suspending-rods 
being hooked at their lower ends into the 
holdfasts Gli, and fit the upper ends into 
the bars 11, the connexion between the 
scale-hof ‘1 and beam is completed. Hut as 
it is o<> -ous that, if the long arm of the 
beam were depressed by any sufficient 
weight, the scale-board F could not, if con¬ 
nected only as before described, maintain its 
horizontal position but must be tilted up¬ 
wards, in order to prevent this, and 
keep the scale-boards always perfectly level, 
it is further connected to the uprights 
B B by four parallel motion pieces, two 
at top, G 1 G\ (represented separately in 
fig. 6,) and two at bottom, J* J* (fig. 7), 
which are joined together by a cross piece, 
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which parallel motion pieces are linked to opright B B, and four fixed to the vertical 
8 holdfasts (see fig. 8) k, four fixed on the arm of the scale-board. Eac h parallel 

Pig. 3. - 
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motion piece rides on knife edges in the scale-board, are made of iron instead of 

holdfasts; but in the case of the upper wood ; second, the parallel motion pieces 

parallel motior^meces, the knife edges point G 1 G l , and J 2 J 2 , (see figs. 6 and 7) differ 

outwards, and the parallel ‘motion pieces 80 f ar f rom those of the machine first de¬ 


pull against them, while in the case of the 
lower, the knife edges point inwards, and 
the parallel motion pieces arc thrust agajpst 
them. L is the smaller scale-board fftr 
holding tike weights. It is suspended from 
the long end of the beam by four chains 
which are connected at top to one common 
hook, which takes into a iat-iron b%r M, with 
a slot in the middle, precisely similar to the 
bars 11, employed in the case of the goods 
scale-board, and riding like them on an up¬ 
right triangular steel bit or pivot (/, tig. 3). 


scribed, that tlfey oscillate on steel bits, let 
into notches in theuprightsBB,andin the 
t , vertical arms of the scale-board; and third 
• # the two ends of the cross bar of the beam 
are knife edgbd, and rest in steel sockets 
let into openings in the tops of the up¬ 
rights. • 

, Fig. 3 represen ts a machi ne constructed 
on the same principle as the two preceding 
machines, but; differing considerably ia 
the detail). 


The long arm of the beam.is prevented hav¬ 
ing more play than would be proper or con¬ 
venient, by the stop N, whicn consists of a 
flat piece of iron with a slot irt the middle, 
through which slot the long arm of thTbcum 
is passed ,* so that the range of action of the 
long arm is limited to the vertical length of 
that slot. To keep the stop piece in its place 
it is connected by a horizontal stay m to the 
cross piece C. which unites the two uprights 
B B, and by an angular prop x, to the 
foundation frame A A. O, figure 1, is a 
short upright attached to the long arm 
of the beam in front of the stop N. with a 
small pointer, or indicator, at top, and 
when this pointer is exactly opposite a si¬ 
milar pointer which projects from the top 
of the stop N, the weights arc in* perfect 
equipoise, p is what is called a strike, con¬ 
sisting of a small roller p, with a handle q t <- 
which roller is connected to a cross pin 
passed through the checks of a stud se¬ 
cured to the to> of the horizontal 6tay m ; 
the manner of Sbnuecting the parts being 
such, that though the roller itself turns freely 
on its axis, the entire instrument, when 
moved by the handle q, shall turn only on 
the cross p'n. When it is desired to strikes 
the weights, the handle of the strike is 
moved round till the roller pressing against 
the beam, raises it to the top of jhe stop and 
there fixes it. The slotinthe stop N, sflould 
be of such length as to allow one pointer 
to rise a little above, as well as fall below 
the other pointer. When the two pointers, 
are exactly opposite each other, then will 
all the parti of the machine be in perfect 
parallelism, ftamely, %the beam* the scale- 
boards, and the parallel motion pieces. In 
every case the parallel motion pieces must 
be of exactly equal lengths between their 
points of action." 

The machine, of which an elevation is 
given in fig. 2, is similar in all rpspccts 
to that before described, except in three 
particulars. First, the uprights B B, 
and the framework C, of the goods 


“•The uprights or standards B B are of 
iron instead of wood. The scale-boards F 
and L are both of the same weight, so as to 
balance each other exactly, and made on the 
saipe plan as the goods scale-board in the 
machine first before described, with the ex¬ 
ception that their frames are of iron covered 
ovd* with wooden planks, secured by trans¬ 
verse slips of iron. The scale-boards are 
kept level by means of parallel motion pieces 
similar to those before described, which 
move upon triangular bits of steel, fixed in 
iron bars, which serve as substitutes for the 
holdfasts employed in the machine first be¬ 
fore described. The middle bars have four 
knife edges each, and the four others have 
two each. The bare u x serve also to con¬ 
nect the two uprights transversely, as do 
likewise the bars t, v, a, y, to connect the 
vertical arms of the scale-boards. Instead 
of one beam there are two beams with equal 
arms, one at each side of the machine, con¬ 
nected by a cross bar Qy which has its bear¬ 
ings in the upright B B, and is furnished, 
on its under surface, with two knife edges 
s z, one at each end, which play in steel 
grooves lctinto openings in the top of the 
upri^ita. The scale-boards ate suspended 
front the beams in precisely the same way 
as the goods scale beam of the machine first 
before described. II is a strike, consisting 
of a roller, which turns in bearings in the 
foundation frame, under one of the*cale- 
boards, and by moving which that scale- 
board can be raised and fixed." 

Among the other modifications de¬ 
scribed by the patentee, there is one for 
weighing without shifting weights , by 
means of a weighted level*, remarkable 
for the‘novelty and efficiency of its ar¬ 
rangements, and likely to become a fa¬ 
vourite; though np doubt it admits of 
being simplified, and would be tlie 
better of all the simplification possible. 



213 


MATHEMATICAL DEMONSTRATION O' THE PRINCIPLES OF DREDOE’S PATENT 
IRON BRIDGES. BY THE INVENTOR. 

The simplest form of tension in a cord act in opposite directionSjAind therefore, 
or chain, is that where the cord itself the magnitude of each Jh obtain equili- 

hangs in a vertical direction, and is brium must be equal. Also, since the 

fastened at the upper extremity to an entire weight, acting in the direction of 

immoveable block, whilst to the other, gravity, is accumulated at the lower ex- 

or lower extremity, is attached the weight Dimity, every part of the cord C must be 
acting in the direction of,gravity; this** equally stretched, and hence, the strain, 
Weight, so applied, is equal to, and or tension, is the same throughout, 

measures the tension which exists in the If the cord C, fig. 2, instead of hanging 
chain, or cord. * and sustaining the weight W in a vertical 

For in fig. 1, let A represent an im-’ position be inclined to the horizon at an 

moveable block, 0 A cord,* or chain, at- angle A 6 I, less than 90°, the tension 

•ched to it, and W a weight applied at which exists in it, is of greater magni- 

..e lower extremity of the cord C; then, 

disregarding altogether the weight df C, * • blg ‘ 2m 

the amount of tension produced is every » 9 

where the same, and is exactly equal to. 

Kg. 1. 


tude, §nd not measured by the weight W. 
For in order to preserve the cord C in an 
inclined position, and maintain the equi¬ 
librium of the bracket, it is necessary that 
a third force, viz., the horizontal force 
acting in the line G1, should be called into 
action. Hence it is easy to perceive from 
and measured by the magnitude of the the conditions of the problem, that three 

weight W. This is evident, for the forces must be concernecL-to effect the 

weight W, and tHte tension in the cord C, equilibrium, and these are, 

1. The weight W acting in the direction o f gravity, 

2. The tension in the cord C in the direction G A. 

3. The horizontal thrust , or force in the direction G I and parallel with the 

horizon. f „ 

. Since then, all three of the above- the other, and the remaining force, viz., 
mentioned forces are necessary for the the tension, which exists in the line G A, 

equilibrium of the biracket, it follows that is the resultant of the other two, and 

either one of them must be the resultant must also be the hypothenuse of a right- 

of the other two; and the three, if laid angled triangle, whose base, and perpen- 

down upon paper, would exhibit a tri- dicular is respectively equivalent to the 

angle, the length and direction of whose horizontal force, and the weight, 

sides would represent the magnitude and Now, i£we put A I to represent the 
direction of the force. Now the direction magnitude of the •Weight *VV\ then I G 

in whieh ^ the weighf W acts, and the will be equal to the hdrizontal force, and 

line G I, in Vhich the horizontal force is AG the tension in the chain, or cord C. 

resisted, are at right angles the'one with By the principles of plane trigonometry t 

A G = AI x cosec. A GI W cosec. A G I. 

But A G*by construction represents the tension in G A: hence, 

Tension in G A = W cosec. AGI (1) 

and GI = A I x cot. AGI » W cot.«A G.I, 
or Horizontal thrust in G I=W cot. AGI . (2) 
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DREDGE’S patent iron bridges. 


If, instead of the whole weight being 
accumulated at the extremity G, of the 
lever IG, it 4>e applied at some inter¬ 
mediate point Bit fig. 3, only part of the 
weight acting in the direction of gravity 
would be sustained by the tension line 
A C, the remaining part resting on tbe 
fulcrum at I. By the property of thd 
lever the relative proportions of the weight 
supported at the points I and G would be 
inversely as the distances IE and EG, *. e 


Fig. 3. 



I G : I E :: W : W ~ The proportion of the weight acting at the point C. 
Let 


m 

n 

to 

$ 

JL 

y 


By the equations marked ( 1 ) and ( 2 ), 
and according to the properties of the 
lever just stated, we have: 


n 

~ w cosec. 0 
m 

n 


and, y — ^ w cot. 

m • 

If E be the centre of gravity, at which 
point we suppose the whole weight of a 

E arallel line 1 G of uniform texture to 
e applied, then 

and 

81 


= The whole length of life lever 1 G. 

# = Therdistance I E* 

r The weight applied at E. 

= The z A61. 

= • 7'h e m agnitude of the tension in the line AG. 

= The amount of horizontal force in the line I G. 

but let the tension line be attached to any 
poinL C in the line L G, then the angle 
A C I will be of greater magnitude 
than 0 , in (fig. 3), bu* the amount of 
horizontal force in the line I C will be 
the same. 

Put m - I C 


(3) , 

(4) . 


d 


IA 

L A Cl. 


Then, 


J ■ w cot. 0 
° m a 

o 


(7). 


a r \ Ki^oscc. 0.(5), 

y — h w cof. 0 .( 6 ). 


If the angle of direction 0 of the sus¬ 
taining force varies, the tension in it also 
varies; but not so the horizontal force; 
for so long as the di*«*in'‘('* 1 A and n 
are of the same proportion, and the mag¬ 
nitude of the weight w the same,*the 
quantity of horizontal pressure on file 
point I is the same also. For, in fig. 4, 
let* the weight, &c., remain as in fig: 3, 


The value of y , according to equation 

( 4 ), is, y « ~ to cot. 0 , which is also 
* m 

equal to ii cot. 0 . For by the prin- 
m% o 

a °* 

ciplcs of plane trigonometry, 
m = d cot. 0 , and d cot 0 . If we 

O 0 

substitute the values of m and m* in 


Fig. 4. 


A • 



equation (4) and (7), and compare them 
together, we shall have: 

» w cot. 0 

n w cot. 0 _ _ * o _ n w 

d cot. 0 d cot. 0 ~ ft 

# O 

And the same result is obtained what¬ 
ever position G may assume in the line 
IG. The value or the tension x in the 
line A C is, - o ■ 

y : x : : cot. 0 : cose 0 :: cos. 0 : rad, 





dredge’s patent iron bridges. 
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y 

o 

COS. 0 

o 


.(?) 


equal to W - ~ , together with the 
m 

horizontal force, are resisted by the ful- 
Hcnce it appears that the magnitude crum I, and the resultan^or these forces 
of the tension varies inversely as the or l' nR of resistance in the abutment, will 
cosine of the angle of direction, supposing he found in the direction IK. For is 

every other part of the bracket to remain . . to (to-») . . . 

the same. « we *ght —---, and the horizontal 

Before leaving the subject of the hori- * ”* * 

zontal action in a simple bracket, it may thrust It w cot. <p are at right angles, the 
be as well to observe, thqjt the force m 

acting upon the point or fulcrum I, must resultant? must b<? equal to, and in the 
be in an oblique line I K, and for this* direction of the line subtending the right 
reason, viz., that a part o£ tlie weight w, angle; therefore, 

Force in the direction I K j — ~ w ) + M . w 3 co ^s /I 

t to* j i»* J 

which simplified becomes; Force in I K => — *Jjn 2 - t >2 to »+ »* + n 2 cot.* 0 } ( 10 ). 

m 


To illustrate these foregoing equations 
by a numerical example. 

Example .—Suppose I G to be a*bar 
40 feet long, paiyllel, and of uniform 
texture; and weighing 25 lbs. per foot; let 
the whole weight, viz., (2*5 x 40 = ) 100lbs. 

n 


be accumulated at its centre of gravity E, 
20 feet from the fulcrum I, and cause the 
angle <]>, which the sustaining force makes 
with the horizon to be equal to 19°, then 
the numeral value of the several equations 
will be shown thus: 

100 x cosec. 19"= 


( 1 ) by equation (3), x — to cosec. 0 , = — 

TO • 40 

50 x 3-07155 = 153-577 lbs. 


Therefore, a power of 153-577 lbs. is re¬ 
quired in the tension line A G to balance-- 
a load of 100 lbs. applied at the middle 
of the lever, the angle of direction of ttye 


tensile power being 19° with the horizou. 
The (fata remaining as before, we get 
for the Vi\]uc of the horizontal thrust by 
equation (4), 


(2) y^ttw cot. 0 = 20 x 100 x cot. 19°=50 x 2 904211 = 145 21 lbs., 

TO • 40 ^ * 

Let the bracket assume the conditions exhibited in fig. 4, the distance IG being 
equal to 27 feet, 

Equation (7), ?/.= tt to cot. 0 — -jj—■ x 100 x cot. A C I. 

o. ■ 0 ** : 

By the calculus of sines I A, or d, is equal to, 

Tan. 19'’ x 40 = 13*773. And tan. AC I = Ki ' 773 - -510111- = tan. 27° 1'34". 

27 


Of) 

Now _ x 100 x cot. 27° V 34 
27 

This being precisely the same as the 
amount of horizontal thrust before ob¬ 
tained, wheq the tensue cord was attached 
to the extremity of the lever iq an angle 
of 19°, we infer, that so long as the .po¬ 
sition of the weight remains constant, the 


= 74 074 x 1-960359 = 145*21 lbs. 

same hoy zontal thrust will obtain, no 
matter at what point in tb^ievertbe cord 
is upplied. 

• > James Dujsdok. 

Bath, February IS, ISIS. 

(To be continued.) 
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APPLICATION Ot THE SUN AND PLANET MOTION TO OUTSIDE CYLINDER LOCOMOTIVES I 
WITH PLAN TOR IfOBKINO THE SLIDE*VALVES, AND A 8ELV-A6TING REVERSING 
APPARATUS. - ' * # 


^ -4*' • Kg. 1. 



Sir,—On perusing your Magazine for 
last month, I was rather surprised to find 
a communication, signed 41 Inventor,” on 
the application of the sun and planet 
motion for reducing the speed of the pis¬ 
tons and valves of locomotive engines, as 
I also bad prepared one something simi¬ 
lar, on the application of that motion for 
lessening the speed of the working parts 
of a locomotive engine; but finding that 
the plan now used for working the valves 
of our^crankengines would not be ap¬ 
plicable in tnre case, I kept it back till I 
should be able to accompany it with a 
plan for that purpose, a drawing and de¬ 
scription of which I now send you for 
insertion in your Magazine, together with 
a plan for. reversing and managing a lo¬ 
comotive engine with the handle of the 
steam-cock alone. « • 

l 

Description of the Engravings. 

Fig. 1. A, the cylinder; B, the con¬ 
necting-rod : C C, the sun and planet 
wheels, shown by dotted lines,; D, a cog 
wheel fixed fb the cectre of the driving- 
soaft, and working the toothed wheel E, 
(of exactly twice its diameter,) fiyed on 
an extra shaft F, (working in supports 
fixed tothe engine,) with four cranks 
bent upon it for working the slide-valves, 
(see fig. 2;) G H are two forked rods 
connected to two of the said cracks, IJ, 


for working the lever K, fixed to the 
rocking*shaft L; M, another lever fixed 
to the same shaft, for working the valve. 

Fig. 2 exhibits a side view of the 
crank* shaft F—(the letters in fig. 1 refer 
to the same parts in this drawing.) A A, 
driving-axle; B B, the crank-shaft sup¬ 
ports ; C D, cranks connected with the 
forked rods £ F, for working the valvea 
qt the other cylinder. This plan may be 
applied to crank locomotives, by making 
the cog-wheels D £ of equal size; and I 

Kg. 2. 


D 



apprehend that it would be Sttended with 
far less friction tban the four eccentrics. 

The self-acting reversing contrivance 
is shown in fig. 1. A is a small cylinder 
fixed (in the centre) at the bottom of the 
smoke-box, (what I term the reversing 
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cylinder;) B, a four* way cpck attached 
to it, with the steam-pipe G (showjt by 
dotted lines) connected with the valve- 
box :D, a bell-crank, which turns on a 
centre E, and connected to the piston-rod 
of the reversing eylindei* byt ne slot F, 
the other end being connected by small 
coupling-rods to the forked rods G H; 
G*, the steam-edek, with its handle H* 
fixed to the rod'J*, shown by dotted lines 
in the position with the steam cut off from 
the cylinders; at the other^ extremity of 
the rod there is a small crank, J*, fixed 
at a right angle with the steam-cock, and 
connected with the lever of the four-way 
^ock of the reversing cylfndcr^by the rod 
If • 

By wav of illustration, it will easily be 
perceived, that* if the handle of the 
steam-cock be moved out of its present 
position, in either direction, the lever of 
the four-way cock of the reversing cylin¬ 
der will be moved accordingly, and the 
6|team being admitted therein, the feaginc 
will be immediately reversed. 

To prevent cdhcussiof* of the piston 
against the ends of the reversing cylinder 
(if any,) various plans might be proposed: 
the one which seems to me the simplest 
is, to fix a tight boss of gasket at each 
end (in the inside) of the cylinder. 

Yours respectfully, 

Robert Hindle, Jun. 
, Preston, March 4, 1843. 


NEW MODE OF kpFKCTING TJIE. VOLTAIC 
DEPOSITION OF SILVER. 

Sir,—It has been very generally ad¬ 
mitted, that to silver objects by the elec¬ 
tro-decomposition of the soMC. ? of NI¬ 
TRATE of silver is an exceedingly difficult, 
not to say impossible, operation. Con¬ 
sidering this, I hate little doubt but the 
following hint will become of service to 
electrotype experimenters. 

Prepare the neutral citrate of silver by 
dissolving the oxide of the metal in a so¬ 
lution of citric acid; evaporate to dry¬ 
ness, and place the residual salt in a 
porcelain tube, heated to the temperature 
of 212 C Fa*hr., after which a current of 
dry hydrogen gas must be passbd over it, 
for a few minutes. The most convenient 
way of managing this will be to allow 
that part of the tube containing the salt 
to go through a vessel holding water, 


heated to the boiling point. ** A s soon as 
the apparatus ig eon, the v s$lt may be 
taken out, and dissolved in coLD’tlfttilled 
water, and then deogmpMfhl bv any of 
the voltaic processes itagnoyed {<a preciy 1 
pitating the metals. 4 

By employing this salt, th&preparation 
of which, it will be seen, is very easy and 
simple, 1 have obtained a very fine de¬ 
posit of silver, and such a one os I never 
even approached by the use of the nitrate 
of the metal. In fact, with the latter, I 
never obtained atiy thing bnt a non-me- 
tallic looking powder, even with every 
possible precaution; and lam informed 
the labours of the most Earned philoso¬ 
phers have been attended with little better 
success. J* 

I have no doubt but a similar salt of 
gold may be obtained, of equal utility in 
precipitating its metal in a desirable 
form; and, in all probability, the cheaper 
kinds of the vegetable acids may be used 
in lieu of the citric, which is rather dear, 
costing at present about la. per ounce. 
The tartaric, in particular, I woujjl re¬ 
commend *as worthy a trial, the retail 
price of which is, I believe, only 2d. an 
ounce. 

Bwthe action of the hydrogen gas, a 
peculiar change appears to take place in 
the salt of silver; its solution is of a deep 
brown colour, and it must not be warmed, 
as it then instantly decomposes into a 
black poVder, and the neutral citrate, 
which remains in the solution in its usual 
state. This peculiar alteration was first 
observed by some eminenMhemift, whose 
name, at this moment, T do not remember. 
The salt, to me, appears to have suffered 
a partial- deoxidizement. 

Believe me yours, &c., 

Z. Rockline. 

December 1, 1842.' 


THE PORCELAIN TOWER OF NANKIN. 

Nankin, September 19,1842. 

Sir,—If you think the following re¬ 
marks worthy of a place in your valuable 
Journal, J shall be much plbased by their 
insertion. * .• 

The sides of the famous Porcelain Totter 
of t^is place are entirely covered with 
either porcelain tiles, or bricks composed 
of a coarse kind of earthenware, the outer 
sides finely glased, and coloured accord¬ 
ing *to the nature of the part to whiek 
they are applied. The high state of pre- 
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serration which this wonderful edifice is 
in is extraordinary, and it is scarcely 
credible, when looking at its fresh and 
beautiful sid^k that four hundred years 
have passed sulfce its completion; prov¬ 
ing, incontestably, the great durability of 
this singular mode of building. 

Would it not, then, be worth while to 
try the application of glazed bricks in the 
construction of buildings in England? 
only one Bide of the brick would require 
to be glazed, and this. 1 should think, 
could be done for a small extra "expense. 
1 am convinced, from the observations I 
have made on the fine preservation of 
the Porcelain Tower, that the durability 
of an edifice having its sides protected in 
a similar manner would "fidly repay the 
first outlay. 

I have enclosed a small fragment of 
the pagoda, which is not only an interest¬ 
ing relie,*but conveys a better idea of the 
composition of the bricks I have alluded 
to. The tiles are of pure porcelain, and 
arc very beautiful. 

I am, Sir, yours truly, 

Henry Duncan Cunningham. 

[We have shown the specimen, kindly 
forwarded to us by our correspondent, to. 
a Staffordshire potter, who pronounces 
both the porcelain and the glaze to be of 
very indifferent quality; but likes the 
idea of Porcelain Towers so well, fliat he 
says he should like to have “ an order for 
a gross of them” ! —Ed. M. M.] 

—*s»~ 

MEMOIR Or THE 4.ATE SIR JAMES IVORY. 

[From the Annual Address of the President of the 

Royal Society, the Marquis of Northampton.*] 

Mr. James Ivory was the sou of Mr. 
Janies Ivory, watchmaker in Dundee, and 
was born in that town 4 in the year 1765. 
He received his elementary education at the 
public schools of Dundee, and jp the year 
1779 was sent to the. University of St. An¬ 
drews, where, in the period of four years, he 
went throngh a course of languages, science, 
and philosophy, entitling him to the degree 
of Master of Arts, which was afterwards 
conferred on him. While at this university, 
h§ was distinguished f^r his attainments in 
onthematics, to the study of which branch 
of science he had, even at this early period 
of his life, particularly applied himself? under 
the able instruction of the Rev. John West, 
at that time assistant to the professor, in the 
university. It reflects equal credit upqn the 

1 • Philosophical Magazine, Februaryg 1843. 


pupil and the instructor, that forthis gentle¬ 
man Mr. Ivory ever after entertained the 
highest regard. 

Being intended for the church of Scot¬ 
land, he now commenced his studies in theo¬ 
logy, and in the prosecution of them re¬ 
mained two years at St. Andrews, after the 
completion of his course of philosophy. He 
i^heu removed to the university of Edin¬ 
burgh ; and it is not a little remarkable that 
he should have done so with Leslie, who had 
bceu his fellow-student at St. Andrews. At 
Edinburgh be received liis third year’s theo¬ 
logical instruction, necessary, by the regu¬ 
lations of the Scottish church, to qualify him 
for admission ag a clergyman. His studies 
in divinity were uot, however, prosecute^ 
farther; for, immediately on leaving the 
university of Edinburgh, he was, in 1786, 
appointed assistant-tcaclier in an academy 
then instituted in his native town of Dundee, 
for the purpose of instruction in matliema- 
tic« 'and natural philosophy. Having re¬ 
mained in this situation three years, he en¬ 
tered upon a totally different career, becom¬ 
ing a partner in, and the manager of, a flax¬ 
spinning company, \vhig}i had its mills at 
Douglastnwn, in Forfarshire, and which as¬ 
sumed the name of James Ivory and Com¬ 
pany. 

Though now engaged in commercial and 
manufacturing pursuits, Mr. Ivory still de¬ 
voted every moment of leisure to his favourite 
object, the prosecution of mathematical in¬ 
vestigations. Liviug in a secluded part of 
the country, lie was debarred from the ad¬ 
vantages of access to libraries and the society 
of men of science, which a more favoured 
locality might have afforded him ; but this 
obstacle to the enlargement of his knowledge 
was overcome by the fore! of his genius and 
his powers of application. With a sound 
knowledge of the geometry of the ancient 
and of the modern mathematics of his own 
countryjlu^ad already possessed himself of 
the mdffffflfinnrt discoveries of the conti¬ 
nental mathematicians, at that time almost 
wholly unknown in Britain; and he early 
led the way in that patit, which he afterwards 
followed with unrivalled success. 

His earliest memoir, read before the Royal 
Society of Edinburgh, on the 7th of Novem¬ 
ber, 1796, and published iu its Transactions, 
shows, not only that at this time he was well 
acquainted with the works, and possessed the 
methods, of the mos^qelebrated of the con¬ 
tinental writers, but that he cwuld advance 
independently in the track which they had 
discovered and bo successfully pursued. This 
memoir, entitled 44 A New Series for the 
Rectification of the Ellipse, together with 
some Observations on the Evolution of the 
Fonnula («* + 6* - 2 a b cos 0)",” bes i des 
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displaying considerable analytical skill ir 
the accomplishment of its immediate object, 
sliows that the solution of the Mgfiest class 
of physical problems had already engaged 
the author’s attention. 9 
•Two other memoirs, communicated by 
Mr. Ivory to the same Society, one in 1799, 

“ A New Method of Resolving Cubic Equa¬ 
tions,” and the other in 1802, “ A New and* 
Universal Solution of Keplers Problem,” 
both indicate great originality of thought and 
powers of investigation. The approximation 
which he gives in the latter memoir for the 
determination of the eccentric anomaly is * 
remarkable for its simplicity,* universality, 
npd accuracy. • ^ 

At this period Mr. Ivory was in corre¬ 
spondence with Professor Playfair, «Mr. 
Leslie, (afterwards Sir John Leslie,) Mr. 
Wallace, and Mr. Brougham, (now Lord 
Brougham,) and with these eminent persons 
his intercourse was ever after continued, 
until interrupted by the death of one of the 
parties. To the well-founded recommenda¬ 
tion of Lord Brougham he was indebtedsfor 
the grant of a {tension of 300J. per annum, 
in 1831, by King vfllliam IV. 

Released from the anxieties of mercantile 
speculations, by the dissolution of the com¬ 
pany of which he hud been the manager, he, 
in 1804, applied for, and immediately ob¬ 
tained, one of the mathematical professor¬ 
ships in the Royal Military College at Mar¬ 
low, (afterwards removed to Sandhurst.) 
During the time that he was connected with ' 
this institution, he acquired the. esteem and 
regard of the authorities of the college, of 
his colleagues, and of his pupils. In the 
discharge of his public duty he appears to 
have been altogether exemplary ; and he was 
universally considered to be one of the best 
and most successful instructors that had 
ever been connected with the college. 

He now became better known in the sci¬ 
entific world; and while he d& -ted the 
important duties of his professorship to the 
advantage of the college and the advancement 
of its character, he •communicated to the 
public many important memoirs on various 
scientific subjects, which appeared in the 
Philosophical Transactions, in Leybourn’s 
Mathematical Repository, Maseres’s Scrip- 
tores Logaritbmici, and the Supplement to 
the sixth edition of the Encydopsedia Bri- 
tannica. 

About the Year 181$ Ms health began to 
give way, unaer the confinement consequent 
upon close application to his professorial 
duties, and devoted attachment to scientific 
inquiry j and he was compelled by bad health 
to resign his professorship. The estimation 
in which he was held by the authorities of 
the college cannot be more conclusively 


shown than by the fact that, when disabled 
by ill health from performing Ms arduous 
duties, the governor and the commissioners 
of the college ^recommended^nd procured 
the retiring pennon to be gjpi&ri to him, some 
years before he had completed the period of 
service which the regulations of the War 
Office at that time required. He now took 
up nis residence in London; and in this 
metropolis or its environs he spent the re¬ 
mainder of Ms days, living always in great 
retirement. 

Disengagcdfrom professional duties, though 
still suffering in health, he now devoted his 
whole time, and all the energies of his pow¬ 
erful mind, to the investigation and elucida¬ 
tion of various mathematical problems of the 
highesf order; ai*l the result of Ms inquiries 
were given to J|he world in numerous elabo¬ 
rate memoirs, many of the most important 
of whiejk it is gratifying to reflect, adorn the 
volumes of our Transactions. It is no less 
gratifying to feel that this Society fras at the 
time fully alive to the value of these com¬ 
munications, by awarding to their author, 
on successive occasions, the Mgbest honours 
in its power to bestow. 

In 1814, Mr. Ivory received the Copley 
medal “ for his various mathematical com¬ 
munications printed in the Philosophical 
Transactions.” 

In 1826, one of the royal medals was 
awarded to him “ for bis paper on astrono¬ 
mical refractions, published iu the Philoso¬ 
phical lVausactions for tlg^year 1823, and 
Ms other valuable papers on mathematical 
subjects.” And again, in 1839, he received 
one of the royal medals, “ for his paper on 
the. theory of astronomical refractions, pub¬ 
lished in the Philosophical 'EfCnsactfcms for 
1838,” which paper was ^;he Bakerian lec¬ 
ture for the year. 

If Mr. Ivory’s rank among the mathema¬ 
ticians of his age could he assigned, inde¬ 
pendently of his communications to the 
Royal Society, he jnust still occupy a dis¬ 
tinguished place, not only among those of 
Ms a%n\ ctuntry, but of Europe.* It was, 
however, by the communications with which 
he has enriched our Transactions that he 
gained the great scientific reputation which 
he enjoyed; and it is with them, also, thac 
we are more immediately concerned. 

These pgpers may be classed under eight 
different beads; fqr, although several of 
them are closely related in regard to thftir 
physical objects, yet the nature of the ma¬ 
thematics employed in them is so different, 
that we should do injustice to Ms reputation 
if we arranged them under one head. 

§ * * * * 

To show the estimation in wMch Mr. 
Ivory’s stalcnts and labours were held by 
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Laplace, we may here quote a remark from 
Sir Humphry Davy’s Address, in 1826, on 
the award of the royal medal to Mr. Ivory. 
“ I cannot pretend,” says our, then, distin¬ 
guished presiotat, 11 to giveony idea of the 
mathematical resources displayed in the pro¬ 
blems, and which even the most accomplish¬ 
ed geometer could not render intelligible by 
words alone; but I can speak of the testi- 
nyray given by M. de Laplace himself in 
their foVbur. That illustrious person, in a 
conversation which I had with him, some 


ary Member of the Royal Irish Academy, 
and of the Cambridge Philosophical Society; 
Correspending Member of the Royal Aca¬ 
demy of Sciences of the Institute of France, 
of the Royal Academy of Sciences of Berlin, 
and of the Royal Society of Gottingen. 

In 1831, the Hanoverian Guelphic Order 
of Knighthood was conferred on him by 
King William IV., and it was intimated that 
he might also receive the British knighthood; 
but this he declined, as the title would have 
been inconsistent with his circumstances. 


time ago, on Mr. Ivory’s first four commu- He had, however, as has already been stated, 
nications, spoke in the highest te/ms of the a a pension of 300/. per annum subsequently 
manner in which he had treated his subject; ‘ conferred on^iim by His Majesty. In 1839, 
one, he said, of the greatest delicacy and the University of St. Andrews conferred on 
difficulty, requiring no ordinary share of him the degree of Doctor of Laws, 
profound mathematical knowledge, /uid no Although his health had been early un¬ 
common degree of indusrty.and sagacity in paired by his close application to scientific 
the application of it.” ' investigation, he never allowed himself to be 

* * * * unoccupied, but was constantly engaged in 

The great scientific reputation wheah Mr. his researches, to the period of his last ill- 

Ivory had established by these, and other ncsB. In the end of last year his health be- 

memoirs not communicated to the Royal came seriously impaired; and after an illness 
Society, ensured his election into this So- of several months, but retaining his faculties 


ciety in 1815, and into many of the other to the last, he died on the 21st of September 

scientific societies of this country and of the of the present year, nge^ 77. He was never 

Continent. He was an Honorary Fellow of married, 
the Royal Society of Edinburgh, an Honor- 


HARMONY OF NUMBERS. 

[Mr. Sterland, whose simple and convenient method of calculating commission, brokerage, 
Ac, we inserted on our 1019th Number, p. 136, lias since published a second edition, to 
which there is appended the following curious addition.] 

The harmony of numbers is strikingly exemplified in producing the following trio of 
shillings,—viz., 5, 10, and 15, by multiplying any number of pounds by double the 
amount of anv rate per cent. 


When the unit of any number of pounds 

is 2 or 6, and the ten is \ ?' ?’ t* 5’ or ?’ 

(If 7| or 

When the unit is l n 5, f 0, 2, 4, 6, or 8, 
or 9, and tire ten is. .(1,3, 5, 7, or 9, 
When the unit is 3, or j 0, 2^ 4, 6, or 8, 
7, and the ten is .. (1, 3, 5, 7*or 9, 
■When the unit is 0, 4, (0, 2, 4, 6, or 8, 
or 8, and the ten is.. (1,3, 5, 7, or 9, 

A curious observer will, perhaps, imagine 
that the sevcgi fractions of rates per cent., 
viz., (to I, bgjtr'some analogy to the seven 
notes in the musical gffinut; and he cannot 
fail to "notice that the 1st and 8th lines, the 
2nd and 7th, the 3rd and 6th, and the 4th 
and 5tb lines, in the above columns of this 
numeral octane, are in perfect unison. 

The orders of the figures in each column 
are also in perfect unison. Thus, the^rder 


FRACTIONS OF RATES PER CENT. 



of figures in the first column of the 4th, 3rd, 
2nd, and 1st lines are in unison with those 
of the 5th, 6th, 7th, and flth lines, viz., 15, 
5, and 10 ;'m the qecond column they are 
10 and 10; and in tne third ^column they 
are 5, 15, and 10. The second column 
bring added to the first or third, the two 
totals will also be in unison, viz., 5/. 

• J. Sterland. 
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MR. bottbn’s gas-meter. 

Sir,—I beg to explain that I intended the 
observations in my letter to yon, dated the 
6th instant, to apply solely to the contriv¬ 
ance to enable water to flow oat of a meter 
while it is in use; and to show that none 
does accumulate where the service-pipe is 
properly laid. On the supposition that ac- f 
cumulating water did “ drivel ” over, it 
might have an offensive odour. But I had 
not the most remote idea or intention to 
infer that water would become •“fetid ” in 
one make of meter sooner than in another. 

1 believe Mr. Botten to be^ a highly re¬ 
spectable man, and that his peters maybe 
depended upon in every respect!)* equal to 
any others. But 1 do think the application 
referred to is not requisite. * 

I am, Sir, yours respectfully, 

Samvel Bartlett. 

Maidstone, March 14, IS43. 

DESCRIPTION OF THE AMERICAN MOD# OF 

MOVING HOUSES.—DY MR. A. J. MASON. 

[Read before the Royal Institute of British Archi¬ 
tects, January 17th, 1842.] 

Before proceeding to the more imme¬ 
diate subject of this discourse, it may be 
deemed not improper to offer a few de¬ 
scriptive remarks relative to the place 
where the plan of removing houses, has 
been chiefly practised, and also as to the 
causes which led to the adoption of suc'i 
an operation. The State of New York, 
the most important in the North America^ 
Union, was discovered by Hendrick 
Hudson, in 1609 f from him the principal 
river has been named. The place was 
first settled by the Dutch, in 1614, who 
named the colony, the New Netherlands; 
their establishment was on the lower part 
of the island of Manhattan, '(QlL». T .ndian 
name they altered to New Amsterdam. 
The province was taken by the English 
in 166 * who chariged the name to that 
of New York, in compliment to the 
King’s brother, the Duke of York; thq 
town of New Amsterdam received the 
same appellation. The Duke's second 
title of Albany was given to the capital 
of the colony previously called Orange; 
this is situated 160 rrflles up the Hudson. 
The position of the city of New York, 
now the most populous ip America, is 
admirably adapted for commerce, it being 
at the confluence oft the Hudson and East 
rivers j the latter being properly an arm 
of tho sea, which saparates Long Island 
from the city. These riven terminate in 


the Bay, which is one of the most splendid 
in the world for beauty, convenience, and 
scenic effect. Fronting thg Bay is a 
public promenade, called Battery, so 
named, from a fort erected at one ex¬ 
tremity ; this has been long converted 
into a place of public amusement, and is 
called Castle Garden. The Battery, about 
10 acres, which is planted with trees, and 
has numerous walks, was a favourite 
resort of the old Dutch Burghcn, to 
smoke their pipes f and it is now greatly 
frequented by the citizens in fine weather. 

Since the close of the revolutionary 
war, in 1783, New York has greatly 
increajed in size and population; the 
number of inhabitants, at that period, 
was only 23,000; there are now probably 
350,000. Building has gone on to a great 
extent within the last few years; in 1637, 
there were 840 new hoqses erected; in 
1838, 781 ; and in 1839, 674; but in 
six years collectively, including 1840, 
there had been built 6270. This state¬ 
ment will give an idea of its increase, and 
consequently, its importance as a business 
emporium. The public buildings of con¬ 
sequence arc but few; a Custom-house, 
recently erected, is, though small, a 
handsome structure; it is fire-proof, no 
wood being used in any part; the walls, 
lower flooring, pillars, and roof, are of 
white marble; the uppPl^floors, doois, 
and railing, of iron. The New Exchange, 
just finished, is also a very fine building, 
and much larger than the old one, de¬ 
stroyed by the great fire, Dgpember, 
1835. In the heart ofrthe city, within 
an enclosed place called the Parx, stands 
the City Hall, the largest and most im¬ 
portant structure in New York; this is 
215 feet wide, and 105 deep, with a 
handsome marble front, but is rather too 
flat in its proportions; within its walls 
are* the (Sivil Courts of Law, Mayor's 
office, and other rooms for public busi¬ 
ness. The City Hotel erected in 1794, 
was the first building that had a slated 
roof. The Astor Hotel, so often men¬ 
tioned, is a large but exceedingly ugly 
structure, looking JJke a large wall pierced 
with holes; it has* an insignificant por¬ 
tico, and is farther disfigured by the lower 
part being divided into shops. Some of 
the churches recently erected in New 
York, are very creditable to the city; of 
the others, many are partially of painted 
wood. The private dwellings are also all 
painted* on the outside. Broadway, tho 
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principal street, is 2£ miles in length, thcsearecrosaedatequaldistancesbystreets 
running perfectly straight; this and some at right angles. This mode is followed in 
of the oth^r streets owing to improve* all the hew erections, both in New'York, 

mente, since Revolution, are now very and in other American cities. The city 

excellent thoroughfares. In New’ York, has at preset^ but few open spaces like 
as in other parts of America, many of our squares; but in the newly fmilt parts 

the streets sre^ planted with trees on the the citizens have exhibited a growth of 

side walks; this renders them verv plea* > wisdom, beyond the confined ideas of their 
sapt in warm weather, besides looking Dutch ancestors, and are now construct* 
exceedingly picturesque. In 1835, about ing wide streets, and an occasional square. 
100 yards of wooden pavement was tried A great portion of the new houses in the 
m Broadway, and answered thp purpose upper part r.re (I have understood) erect- 
so well, that it has been adopted in many . ed by English capitalists, who have cn- 
other parts of the city; most of the street couraged the. style of their own country, 

crossings have been so paved, and the plan introducing balconies and other append- 

has been found to be excellent. Some ages of improved taste, 
of the recent portions, r . however? have Ftrom its commercial situation, the real 

been executed too hastily, *and get soon property of New York is of great value ; 

out of order. This mode of hurrying I will mention one-instance,—after the 
matters is quite characteristic the great fire of December, 1835, a lot of 
Americans, whether in paving, building vacant ground in the rear of the Ex- 
houses, or otherwise; immediate expe- change, measuring about 20 yards by 
diency being thought of in preference 20, sold for 111,000 dollars, being 48*. 
to durability, on their standard principle 10$: per square yard. This certainly is 
of “ going ahead.” the most valuable portion of the city, tiut 

It is a remarkable circumstance that there the adjacent parts are of considerable 
is no gravel in New York or its vicinity; worth also. As may be supposed, rent 
St. John's or Hudson-squarc is the only is exorbitantly high; it is true that the 
place in the city that has its walks gra- tenant rarely pays any direct tax; but 
veiled, and w’hcn that wras laid out the the rents of late years have so increased, 
gravel was brought from a considerable as by far to overbaiacc rents and taxes 
distance. Ihcre are no large docks for together in this country. I speak from 
shipping, as icj^ondon ; but wharfs or >ny own knowledge in stating that, taking 
piers are built out into the watgr on both ohe mile from the Exchange in either 
sides, the vessels finding secure anchor- c^ty, that for the same description of 
age in the slips between. On the East house the rent is almost double the 
river are the screw and dry docks, for amount in New York, that it would be in 
repairing* shtmriqg; in the screw dock London. , • 

the vessel to be repaired is floated in, I have thus far attempted to give a 
and received on a cradle,which is attached brief idea of the present state of this im- 
by screws to platforms on either side portant and rising place. I shall now 
at a height of about 25 feet; the screws revert to jt» former condition, in order 
arc wrought by powerful levers, and the to leaA 'eTmy ostensible subject The 
vessel is gradually and vertically raised first Dutch settlers established themselves 
from the water, andean be repjired*with on the flat grounds aj the lowen end of 
ease. Ifc the dry dock, by a similar jpfco- the city, which during their supremacy 
cess, the ship is drawn out of the river, never extended higher than Wall-street, 
on an inclined plane, to the land, but is at which place a strong barrier wall was 
DQt raised up as in the screw dock. I erected to protect them from the incur- 
am not awarq whether there may be any sions of the Indians. From this wall 
novelty in these plans, but they seemed the street .of course derived its name. 
».me ingenious and complete. In time th% had farms and plantations 

The limits of the city extend to Har- beyond the wall. They had no fixed 
Jaem Creek, a narrow stream that.rbns plan in fogming their streets, their houses 
from the East to the Hudson river, and being at fitAasually placed, according 
divides it from the main continent. The to convenient The street now known u 
whole of the space alluded to, which ij> yet Fcarl-atreet is very ddvious in its course, 
unbuilt on, has been planned in straight in- commencing., 'near the Battery, and 
terepetions, called avenuesor maiiyoads; after winding about, entering Broadway 
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in a much higher part of the present 
city, and far beyond the boundaries of 
the old town. Pearl*street is supposed 
to have been one of the old cow-paths, 
and the peculiar form of it«to have arisen 
from the necessity of avoiding the swamps 
and marshes that lay on either side. 
These swampy spaces greatly prevailed 
in all the low parts of the place, and were 
very productive of sickness; foreigners, 
more especially, who lived in their vici¬ 
nity, were very subject tor fevers and 
agues. Many of these marshes existed 
in the upper part of Neva York after l 
resided tnere; and where*the^phabitants 
were thinly scattered, the car was fre¬ 
quently regaled, in a summer's evening, 
by a most hideous croaking noise from 
colonics of frogs:' this is; figuratively 
known as a frog concert. The actloh of 
the sun on these swamps during the,hot 
months, together with the confined air of 
the old narrow' streets, occasionally pro¬ 
duced another and more fata) disorder, 
the yellow fever# This dreadful pesti¬ 
lence is now chiefly con lined to the 
southern states, but formerly it visited 
New' York at intervals of 'a few years. 
In 1798 it raged most fearfully: out of the 
then city population of 50,000, 1)0,000 
fled frbm fear of the pestilence ; out of the 
20,000 left, 300 died in a week. The 
last visitation of the yellow-fever was ha 
1823, when the late celebrated MatthcVrs 
went over: but theatrical amusemepts 
were for a time entirely suspended. The 
policy adopted since that period, of level¬ 
ling the hills ahd fiiljpg up .the hollow' 
marshes, though tending io produce a 
dull kind of uniformity to the eye, has, 
in many respects, greatly improved the 
health of the inhabitant^., Jlroadw’ay, 
the centre and principal tftormighfare, 
has been termed the backbone of New' 
York, And from it there is a descent, 
although slight, to the river, on either 
side of the city; and this plan of levelling 
and filling up has been, and Will be, en¬ 
tirely the rule of action in the farther 
cxtctision of the city, the whole length 
to Harlaem Creek. 

A few years befotp I w’cqfro America, 
great discussion had taken place aw to. the 
beat mode of draining theoSly ofcNew York 
whether by underground lknvers or drains 
above, and eminent medfedb men who 
were consulted gifve their judgment in 
favour of the latter, as being mere likely 


to prevent illness from unwholesome 
effluvia being confined, the more espe¬ 
cially as the tides rise sp high, that 
sewers could pot so well answer the pur¬ 
pose. There is but ode underground 
sewer, as far as 1 know, in New York; 
and this was formerly a narrow channel 
from the North river, which has'been 
arched over to form a street. Probably 
the grandest improvement that has taken 
place, both as regards the appearance of 
the cityg, and tfye health or the com¬ 
munity, is that of widening the old nar¬ 
row streets by producing more free ven¬ 
tilation. Many were so improved during 
niy residence; and although the altera¬ 
tions‘have been highly beneficial, they 
fall hard on*the holders of property in 
the immediate vicinity, who are heavily 
taxed ■ to meet the expenditure. The 
remnants of antiquity which existed at 
the commencement of* these improve¬ 
ments, in the shape of Dutch and other 
old buildings, were by degrees destroyed 
to make way for the new and more com¬ 
modious qdifices; for there is no anti¬ 
quarian taste or feeling in the New 
York people that is ever permitted to 
interfere with immediate expedience and 
profit. During the early part of my . 
residence, there were several old Dutch 
and ojher houses standing, all of which 
arc gone, with, 1 beliyu^one exception, 
in New-itreet, which street, by the 
way, is now’ quite ancient. I engraved a 
view of a genuine specimen of Dutch archi¬ 
tecture, Which I often saw^ I hpve also 
a print of another sgpoff*cut^which l 
executed, of the French church, erected 
iu 1701, by a body of the Huguenots, 
who fled from France, after enduring 
much persecution, through the revoca¬ 
tion of the edict of Nantes by Louis XIV. 
in 16Q5. These enterprising strangers 
alstf founded a Btnalhtown about twenty 
miles from New York, which they named 
New Rochelle; here they carried on farm¬ 
ing and other operations, paying weekly 
visit* to the city for the purpose of public 
worship. A curious old lyiilding, called 
the Tiled Cottage, from joeing the only 
one left with tildt on the roof, was also 
ptfl ed down while 1 was there; it. was 
remarkable as being the place where the 
celebrated negro plot for murdering the 
white people, was arranged in 1740; it 
wat^ discovered in good time for proven* 
tion, and the criminals were punished, 
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* 

' though with some cruelty.* The street 
alterations and improvements are at the 
discretion of tie city corporation, whose 
jurisdiction extends to Harlaem creek 
before mentioned? When the widening of 
a street is determined on, a printed notice' 
is put$n every house lying in the way of 
the proposed amendment; by this notice 
the ^proprietors are required to remove 
them by a certain; specified date. This 
is oftep felt to be somewhat arbitrary, 
but^m^tte^convenience has to give place, 

' where^the public good , is concerned. 
Where the houses are* of little value, they 
are pulled down; but if otherwise, they 
are moved back in preference, that opera¬ 
tion being less costly, antPnjore expedi¬ 
tious, than pulling down and rebuilding, 
always bearing in mind that the house is 
of adequate value. I remember when 
the American mode of moving buildings 
was first spoken of in this country it was 
wholly disbelieved^ but the truth of it 
has long been established, particularly as 
regards wooden -' houses. These have 
even been carried to a considerable dis¬ 
tance ; I saw one on a huge wagon drawn 
by a dozen oxen in progress on the main 
road in the,suburbs of New York;* and 
another of two stories, drawn by twenty- 
four oxen; this was in Newark, about 
9 miles from New York; these removals 
of wooden buildfeg* from place to place, 
now very, rarely occur, though* at one 
time frequently. 

{The conclusion, witH^Hluttratixte^ engrav- 
Vt, inff*p in our next.) 

— : -<. - *- 

* The write 4 * seems not to be aware that this 
conspiracy is now generally considered by the beat 
authorities to have been cutirely imaginary.—Ed. 
M. M. 
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The last Fattest Steamer .—During the latflt^rt- 



g reot 

Waterman’s Steam Packet Company by Messrs. 
Napier, the engirffeers of MillwaH, whose two fast 
boats, the 2tef^MT and the file of Thanet, excited 
great attention^ tb* Ramsgate and Margate pta-„ 
' tioi}kl&$ ytar. The hull of the new vessel Is form¬ 
ed of item, and the immense speed has-been ob¬ 
tained by an .improvement of a very peculiar de¬ 
scription. There is a false bottom, which forms a 
condenser, and by condensing the steam in ffte 
vacuum thus formed the whole power of the engine 
(for there is only jeoe, and of no more than 30 hftrse 
power) is applied to the driving of the boat, instead 
ol benig wasted in pumping water into the ordinary 
condensers. Tfie steam is drawn into the con¬ 
denser by an air pump, and the cold water payes 


under and over it. The machinery occupies a very 
small space, and the consumption of fuel does not 
exceed a tovVand a half per day. With these very 
small means, Messrs. Napier have succeeded in 
obtaining a speed unequalled in the.annals of steam 
navigation. Her ordinary speed with the tide is. 
18 miles an hour; \>ut she has actually proceeded 
down the river with the ebb-tide at the rate of 19 
or 20 miles an hour. In one of her recent trips she* 
performed the distance ''■from Loudon-bfidge s to 5 
QfCenwich pospttal, exactly 5 miles, in 16 minutes, 
and on the following afternoon the same distance 
was effected in 6no minute less. The Father 
Thames, a very fast Gravesend steamer, with two 
engines and machinery of 35-horsepower each, was 
passed by the new steamer, and there Is nothing on 
tlie river which can at all compete with her. She 
is to be called Waterman No. 0, and is intended 
to ply between the Adelph' pier and the water¬ 
men's floating pier at Greenwich. The new 
steamer in aptJjararrbe Is anything but a handsome 
one, but for strength and speed she has never been 
surpassed.— Times, March 1J. A correspondent 
(Mr. J.TIalse, of Glj, Threadaeedle-street,) has re¬ 
minded us, that on the 29th of October last he pro¬ 
posed in a letter to us precisely the same plan, 
which'the Messrs. Napier, have adopted. We have 
referred to the letter of which he speaks, and find 
the ftyet to be so. It is in these terms:—Sir,—- 
11 Allow me to suggest for your consideration an 
improvement in Marine Steam Engines which has 
occurr^l to me: it is to the effect tliatmuch would 
be gained by contriving that the condenser should 
form the bottom of the vessel (ship or boat), In such 
a manner, that the water it puses through in its 
passage should supersede the body of water which 
is now carried, adding much, both in point of bulk, 
and also weight; afeihe same time this plan would 
prevent the raisiuglr temperature in tne conden¬ 
ser, which Is, under the present system, a great 
evil and of frequent occurrence. The external 
shape might be so contrived, that its resistance to 
the water it passes through should be but trivial.' 1 

The 11 Terribly Steam Frtyate.' —The Lords of the' 
Admiralty last year approved of a plan submitted 
by %Mt. OliveriLaiig, Master Shipwright of the 
Woolwich Dockyard, of a steani frigate on a larger 
scale of dimensions and power than any hitherto 
constructed, and ordered her to be named the 
Terrible. It is nolr contemplated that this splendid 
steam frigate shall be built at Deptford Dockyard* 
The following are to be her dimensions 

• 4 Fee t. Inches/ 

Length between perpendiculars... £26 0 

Keel for tonnage,...,.196 10i 

Breadth extreme,.42 0 

Depth in hold .«. ..I iM Ml HI IMIM Hlfl. * 11 0 

Bfcrden in toss ..|M. mImi ..t III ... Ill mi V l|S4t* 

She is ^AMUlMpplied* with a pair of Messrs. 
Maudslay and FidljTs patent double cylinder marine 
engines of 800 hem power. The cylinders will be 
72 inches in diameter, and the erection'Qf tkc cn- 
* alone has been contracted for at the coqt, in- 
ing the boilers, of 40,250/. The engine-roum 
1 be 75 feet long, 38 feet broad, and l 27 feet de^p ; 
and the weight of the engines and requisite gear 
connected wltlit)iem will be upw4nls*of 600 tons. 
The diameter of the paddle-wheels are to he 34 feet 


by 13 ft. in breadth* 
$00 toqs of coalfl|^ 

gratis 
paid) 

166, 

CpHtaiETD 
from 


TJje coal-boxes will contain 


ied 

icktion (peat* 

_ w« and Co., 

"whom is* kept the only 
fir of Patents Extant 
resent time, . 
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CLARKE'S COLOSSAL MAGNETO-ELECTRIC MACHINE. 


We quoftd, in No. 1022, from a con¬ 
temporary journal, a brief notice of the 
colossal magneto-electric machine at the 
Polytechnic Institution; and have been 
since favoured by Mr. E. M. Clarke, (of 
428, Strand,) by whom it was constructed 
—or, more properly speaking, invented, 
for it is distinguished by other peculiar 
properties besides its unrivalled magni¬ 
tude—with the following mortf complete 
description. 

The apparatus, with the exception of 
its having rotating armatures and a mag¬ 
netic battery, differs frojn every ijiachiue 
before constructed; but nn>re particularly 
in its operating without the aid of mer¬ 
cury. A, (see fig. 1 on our front page,) 
is the battery of bent bar magnets"placed 
vertically , and resting against four ad¬ 
justing screws, which pass through the 
mahogany back-board B. C B are two 
stout brass straps, passing through open¬ 
ings in the back-board, through which 
pass bolts and nuts, the purpose of which 
is to draw the magnetic battery to the 
board B. By these means, the battery 
can readily be disengaged from jhe ma¬ 
chine, without taking asunder the entire 
apparatus, and the battery is thus also 
freed fromthat vibration which must 
necessdrify'be occasioned by the attach¬ 
ment of the rotating-apparatus to the 
battery itself. 1> is the intensity arma¬ 
ture, which screws into a brass mandril 
seated*hettoen the poles of the battery 
A; motion beiifg communicated to it by 
the multiplying wheel E. This arma¬ 
ture has two cods of fine insulated copper 
wire, 1500 yards loug, coiled on its cy¬ 
linders, the commencement of each coil 
being soldered to the armature 1), from 
which projects a brass stem, (also solder¬ 
ed inta. !>,) which carries the btcak- 
pieces, tT and H. Each break- piece is 
made fast in any position required, by a 
small binding screw. I and 1, a hollow 
brass cylinder, to which the terminations 
of the coil! F G are solderqfl, being in¬ 
oculated by 9 piece of* hard wood attached 
to (he brass stem. O is an iron wire 
spring, pressing against the holloy cylin¬ 
der X at one end, and held in metallic 
.^contact by a nurlcd head-screw in the 
brass strap M, which is fixed to the side 
of the wooden block L. P aftd P a 
square brass pillar, fitting into a square 
opening in the other brass strdjp N, and 


secured at any convenient height re¬ 
quired. Q and Q a metal spring, that 
rubs gently *on the break-piece H, and 
is held in perfect metallic contact by the 
nurled bead-screw in P. T and T a 
piece of copper wire for connecting the 
two brass straps M N; then D II Q 
P N are in connexion with the com¬ 
mencements of each coil, and I O M 
with the terminations. 

The* advantages of the above arrange¬ 
ment must*bc obvious to any person who 
has secirfhc ^magnetic machine in action 
at the Adelaide Gallery, where the old 
arrangement of the mercury flood is still 
used, where both disc and blades scatter 
the mercury about. The loss of mercury 
is not the only evil; for, as you continue 
working the machine, you of course lose 
the adjustment you had at starting, and 
the effect is constantly diminishing, and 
at length ceases, owing to the points not 
having mercury l<£ dip in. By Mr. 
Clarke’s ingenious arrangement, the 
metal spring Q presses gently on the 
break It; consequently, the effects here 
arc unbroken, no matter how r long you 
may require to keep the machine acting. 
Nor is this the only advantage; for with 
mercury the surface is very rapidly ox- 
\idated, and the oxide adheres to both 
disc and point, which prevents so perfect 
% metallic contact as that obtained by the 
spring and break. 

To adjust the Intensity Armature. 
rrrSec that the faces of the iron cylinders, 
that carry the coils F G, are parallel to, 
and all but in contact with, the magnetic 
battery A ; if not, unscrew the nut of the 
nmliiijjy^ wheel E, and take it off its 
axis; you then have at your command 
the four screws against which the battery 
rests, and by means of them, and the 
nuts of the strap C C, you can adjust 
the battery to the greatest nicety.* The 
next step is to adjust the break, so that, 
the spring Q will separate from it just at. 
the samp time that the iron cylinders of 
the arrpatUTe have left the poles of the 
m^etic battery** and, lastly, sec that 
the iron wire spring O presses gently 
against*^ Jffllow brass cylinder I. 

To gip6,the shock. —Grasp the two 
brass cdnductors. K S in the hands,* 

- y, . - 

• If the hands are welted with vinegar, or salt 
and water, the effect is considerably increased. 
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put otic of lliciif connecting wires into 
l!u‘ holes of cither of the brass blips M 
or N, the other wire into the hole at the 
end of the brass stem that carries the 
break IT. Counect M N by T, turn the 
multiplying v. heel in the direction of the 
arrow, anti a violent shock will be re¬ 
ceived by the person holding K S. The 
shock, which is obtained from the in¬ 
tensity armature, having 1500 yards of 
line insulated wire, is such, that a per¬ 
son, even of the strongest nerves, will 
not readily volunteer to receive a second 
shock: Place li S in two separate blams 
of salt and water, immerse a hand in each 
basin, anti the shock will also be felt very 
powerfully; this mcthochJsb to be pre¬ 
ferred, as it leaves the p^fS6ti"who is 
electrified the power*of quitting when he 
pleases : not so with the conductors, for 
the muscles of the arms contract violently, 
so ps to close the hands completely on 
the conductors, taking away the power of 
letting them go. If the two connecting 
wires of R S are put in M N, the shock 
is not so powerful. The shock can be 
modified in different ways'% turning 
the wheel very Slowly, or inoseasing 
the distance between the battgry A and 
the armature D, or by mating the break 
H separate from the spring Q, when the 
armature D is horizontal. 

U V are a pair of directors, holding a 
piece of sponge each, to be used when 
the electricity is to be applied medicinally. 


The connecting wires are to be placed in 
the same way as the conductors arc in the 
figure; the sponges must be wetted with 
a little vinegar, or salt and water, so as 
to mhke them conduct the electricity. 
By those directors a succession of most 
powerful shocks can be given, when the 
case requires it; or th gr '■an be so mo¬ 
dified, asj, to be barely felt by the most 
nervous patient. 4 Remove T from M N, 
put the two pieces of iron wire with an 
end of each in its place; pu,t otljpr ends 
of them into two hg|es that^fre in the 
sides of the battery A; let the wires be. 
sufficiently long to allow the armature to 
rotate between them. If one wetted 
finger is placed on the brass stem that 
carries the break H, and another wetted 
linger is placed on the magnetic battery, 
the •shocjt will be also felt. "While tnc 
machine is so arranged, if jrou look be¬ 
tween the face of the rotating armature 
and the magnetic battery, vivid flashes of 


« To medical gentlemen, the instrument way be 
trongly recommended, from the following advan- 
sges. Its portability ;Jts being always in a fit state 
or action, even in the dampest weather; the nicety 
pith which the power of the shocks may be increas¬ 
ed or diminished. Indeed, it combines the advan- 
ages of the electrical machine and the galvanic ap- 
taratus, at the same time that it docs not labour 
tiider the disad vantage of either; for, as has already 
teen stated, it is not affected, like the former, by a 
nolstfcondition of the atmosphere, nor like the lat¬ 
er, Is it necessary to make use of any ®cids; nay, 
ince the improvement has been effected which is 
Uuded 4ft> in the text, even the use of mercury is 
uperseded. _ 

Q2 
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light will be perceived playing between presented in fig. 2. A is a glass vessel, 

both. This<Jight may also be frequently containing two glass tubes. The platina 

seen without the wires being in connexion wires are soldered to two pieces of copper 

with the batterjfc Sometimes it will be wire, and alsot to the two brass cups h b, 

observed flashing between the coils F G. which are intended to hold a little mer- 

The Quantity Armature differs mate- cury. Connect by copper wire; a little 

rially from that which is employed for ,icid, or any salt, will increase the effect, 

intensity. The latter, as already stated, by forming a better conductor with MN, 

has two coils of 1500 yardi of fine insu- as in the figure. Here Q must work on 

lated copper wire. The inventor has the single break II. C D, two platina 

also triea silver wire, which hefound to plates, having two copper wires soldered 

be superior to copper, in the proportion .to them; to connect them with M N; on 

of nearly 3 to 1. The quantity of iron placing a piece of litmus or turmeric 

in the cylinders, also, is much smaller paper between, them, previously wetted 

than in the quantity armature, whose ef- with some neutral salt, its decomposition 

fects are greatest when Sly; quantity of is shown by the alteration in the colour 

iron in the cylinders is increased, and the of the paper. You may even transpose 

length of the copper wires diminished; the colours, by altering the position of 

the wire at the same time, for quantity, the break H. 

being much thicker. The quantity ar- To charge the Leyden Jar , and de¬ 
nature contains only 40 yards of wire. fleet the gold leaves oj‘ the electroscope. 

To Decompose Water, and obtain its —T^wist a piece of copper wire round 

elements in separate vessels, or unmixed, the outside coating of the Leyden jar, A, 

Mr. Clarke employs the arrangement re- fig. 3: connect it wit}* the block of the 

* Fig. 3. 



magneto-electric machine. Withdraw • touching the electroscope with the ball of 

the sponge from the director V, and con- the jar, again the leaves diverged with as 

nect its wire with the end of the intensity much energy as before. He again dis- 

armature, as in the figure. Rotate the charged thyeWctroscone. and again pro- 

armature at a moderate speed; hold the duced IT divergence,: this he repeated 

director by the wooden handle, and make thirteen times, with the same effect each 

It touch the ball for a moment only, # as time, from the one charge. Mr. Clarke 

on that depends the success of the expe- had not time to pursue the experiment 

riment, as it is only one spark that shows further, but would be glad to know to 

the fact. Should the director rest on the what extent it could be carried. The jar 

ball, so as that tw*o or more sparks arc he used was eight inches deep, five and a 

obtained from the armature, you fail, half inches diameter, open at the top: 

Bring the bal^of the Leyden jfr in con- the tinfoil coatings were six and a half 
tact with a delicate goldticaf electroscope, inches deep. k 

and the leaves will be diverged. Very To produce Rotation by Magnetic 
little practice will make you perfect in Electricity. —A, fig. 4, is a vertical 

developing their effect. The _ jar is horse-shoe magnet, on a tripod stand B; 

charged to a very low intensity indeed; C, improved nood-cups; D, the wire 
but Mr. Clarke has found that, aftea di- frames, having two little cups at top to 

verging the gold leaves, if he puts his hold a drop of mercury ; E, a connect- 

hand on the electroscope so as dis- ing-fork. Mercury bejng poured into 

^charge it, and the gold leaves collapse, on the flood-cups C, and the single break X 
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being used, on placing the connccting- 
wires as in the figure, continuous rotyry 
niotion will be produced by this arrange¬ 
ment, the current being constantly in the 
same direction. But the experiment may 
he varied, by substituting the double 
break II, (fig. I frontpage,) the currents 
now alternating. A singular fact con¬ 


nected with this experiment is, the rota¬ 
tion of the two wire frames in the same 
direction, owing to the passages of the 
electricity from one of the wire frames 
into one pole of the magnet, and then 
from the other pole of the magnet down 
the other frame. 


nisscRimox or tub American mode yor moving houses.—by yr. ■ j> 

(Concluded from page 22-1.) • 


Before quitting the subject of houses af 
wood, I would mention, that Stow in his 
“ Survey of London,” published in 1598, 
states that his father’s house in Throg- 
morton-street, was loosened from the 
ground and removed on rollers to a 
distance of 2*2 feet, in order to enlarge 
the garden of Sir Thonilfc»*C3omwell, 
afterwards Earl of Essex, wBo had built 
a new house, and had directed his sur¬ 
veyors to take in 22* feet of ground from 
the gardens of his back neighbours, with¬ 
out tfieir permission or giving them any 
kind of notice. No one dared complain 
of this arbitrary conduct of* the king’s 
favourite; but Stow, in concluding the ac¬ 
count, pithily adds—“ so much of my 
own knowledge haveal thought g^od to 
note, that thc«sudden rising of some men 
causeth them in some matters tb forget 
themselves.” 

Moving workshop^ on rollers I have 
often heard of as being done at Woolwich 
and elsewhere in this country; but the 
moving brick houses is a more important 


affair; and I find, that on that point 
much incredulity still exists. I have 
been told by some of my ftic»d&, that 
had I not assisted fllcm I had seen 
such a thing done, they could not have 
believed it. The truth is, that in late 
years the operation has been so often 
performed in New York, that it ceased to 
excite any very remarkable attention, and 
I regret, that from familiarity with the 
sight, I neglected to become so perfectly 
acquainted with the full details, as I 
should have been, had i been a practical 
mechanic, or ctvine.i*. I, however, 
trust that the gene al description I shall 
be enabled to give, added ro the better 
understanding of my auditors, may con¬ 
vey some correct itfea of the matter. _ I 
shall now proceed to the mode of moving 
brick Houses, as the more important part 
of the business; those of wood, are of 
course moved in the same manner, but it 
is thefl easier to effect. 

In the house to be removed holes are 
made just above the ground, in each of 
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the end walls, sufficiently large to admit arc made 3 or 4 feet apart. The beams, 
beams, a foot or 15 inches square, as AAA A, are inserted, of course, paral- 
shown in the elevation, fig. 1; these holes lei to each other, so as to project about 


Fig. 1. 



2 feet beyond each wall, and the ends are so that they shall bear up tightly against 

placed on firm blocks of wood on the the upper parts of thg holes, and thus, as 

ground, clear of the walls, between ithich to use, supply the place of the bricks pre¬ 
blocks and the beams wedges are driven vlously taken away, by sustaining in a 

in for the purpose of raising thedbeams, great measure the weight of the house; 









DESCRIPTION OF THE AMERICAN MODE OF MOVING HOUSES. 


231 


when this has been done, the foundation 
of the end walls may he removed, and 
the intermediate brick work taken away, 
leaving a clear space for further opera¬ 
tion. The same process Ls then gone 
through with the front and back walls, 
beams (13) being inserted across and un¬ 
derneath tlu* first timbers, and resting on 
blocks outside the walls as in the first set. * 
After this lias been done, ami the foun¬ 
dation and superfluous brick work cleared 
away, the two sets of timbers ye brought 
up tightly to each other, by upright 
screws, C, placed beneath ^ (as fully 

‘ 51 Fig. 


shown in fig. 2) by which operation, the 
blocks placed on the ground under .the 
ends of the beams, are relieved and taken 
away. Other pieces, as D iJ, arc some¬ 
times inserted libovc the first set to give 
extra suppert to the from of the house. 

The house now wholly rests on a 
frame work, sustained by the. screws, and 
the ground beneath can be entirely dug 
away. It then becomes easy to place 
transversely, or at upright angles with 
the first set of timbers A A A, a set of 
fixed slide*, or way!, FI E E, as shown in 
figure 3, which occupy the exact place 

3. 



where the^uindations of the end walls 
had previously stood. Above, and im¬ 
mediately upon these fixed ways, and 
running in tne same direction, it i9 next 
necessary to place a set of cradles, F F, 
similar to those used in ship-yards. Be¬ 
tween the cradles and the second set of 
timbers BBrthc beams marked G are 
inserted, at right angles with botfi. Extra 
pieces of wood and wedges, as H H H, 
are then driven in»at various parts to 
tighten the whole, and to bring finally 
the entire weight of the building on to 
the cradles, and consequently, upon the 


ways on which they rest; so that all 
the supporting screws can be with¬ 
drawn, and transferred to the front as 
shown in fig. 4. The whole of this com¬ 
plicated fr%ine work, is so firmly bolted 
and fastened together in evfl-y part, that 
there is no danger of it or tne edifice it 
supports getting deranged. In order 
that the house may move safely, a deep 
groove is cut the whole length of one of 
the fixed slides or ways, into which the 
cradlt? immediately above is made to 
work, by means of a corresponding pro¬ 
jection |br feather. The cradle and slide 
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Fig. 4. 



being both well greased, the screws are 
then placed horizontally in the street, 
so as to press against the cradles, or se¬ 
cond layer of timbers; these being made 
to* act all at one time, the cradles, with 
their burden, move slowly along to the 
destined spot, propelling the house at the 
rate of 3 or 4 feet per day. The opera¬ 
tions at this stage arc fully shown in fig. 
4* Tft ntii arrived at the required place, 
it remains supported as beforfi, till a new 
foundation is built to receive it; then, 
by inverting the process, the timbers are 
withdrajynPonc by one, and the house is 
fixed permanent^ in itu situation, with¬ 
out injury to itself, and frequently with¬ 
out the furniture or inhabitants being 
disturbed. 

' A careful examination of the diagrams 
will enable the description I have at¬ 
tempted to give to be better understood. 
In this way many houses of'briclo and 
wood have been removed; and in 1888, 
when Fulton-street was widened, a mass 
of three brick houses, three stories high, 
were moved back in one body to a dis¬ 
tance of 16*feet. Sometime$ a building 
is raised fifem the ground*, and a new 
story erected beneath; the process is 
quite similar as regards the timbers and 
screws, the action only being vertical 
instead of horizontal. 

I have mentioned that the policy in 
New York is to lower the hills to h level 
with the other parts. Sometimes a house 
placed on such an eminence hasbeen too 


valuable to be sacrificed, and it has then 
been gradually brought down; the ope¬ 
rations being still similar, tbe application 
only different. This was the case with 
the dwelling formerly the residence of 
the noted Colonel Durr, which was so 
lowered; it was first converted into a 
theatre, andis now known as the Rich¬ 
mond Hill Tavern, and is in the upper 
y>artof New York. Tbe celebrated Dutch 
governor, Stuyvesant, immortalized by 
Knickerbocker, inhabited, for his coun¬ 
try scat, a house on the East river; this 
was surrounded by extensive grounds, 
the dwelling itself being on an eminence. 
In extending the city, and pursuing tbe 
levelling plan, it was intended to preserve 
the dwelling by lowering it; but in dig¬ 
ging the n«u away around it, the brick¬ 
work got 'undermined, and a portion.of 
one corner crumbled away. In this state 
it existed long after*! went to New York, 
and I often saw it, and engrured a wood- 
cut view of it for one of fro American 
periodicals.* The house was finally en¬ 
tirely pulled down. A stone under St. 
Mark's church, in the same vicinity, 
marks where the Dutch hero was buried. 

I will mention three curious applica- 

* Mr. Ignson, the author of this paper, is one of 
our Loudon schoo of wood-engravers, and delivered 
several years ago, at the Royal and other Institu¬ 
tions, a set of lectures on his art, which were much 
commended at the time lor the curious research anil 
art Utica! judgment which they dlfplajcd. He has 
now returned to pursue his profession once n ore In 
] ou<h n<:J, Aclon->tre< t, Bagniggc Wells-mad), and 
lias our best wishes for his BticccbS.—-K j>. M. M. 
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tions of the system of house-moving, 
and which happening during my resi¬ 
dence, I dbn safely testify to the*truth of. 

The house inhabited by General Gates 
at the revolution, situated about two 
miles from the city, bciifg on an ele¬ 
vated spot, had to be moved in order 
that the hill might be levelled. It 
was therefore prepared with the prope# 
timber work as described* and was in 
that condition when I left America. A 
new foundation and kitchen story were 
building at the same time, some few feet 
distance, on the direct line of one of the* 
new streets ; and it was intended to re¬ 
move the old dwelling 1m 1b the new 
story, which I have since learned was 
completed according to the plan wlflch I 
had seen in progress. 

Chapcl-strect, in New York, was 
widened by order of the corporation; 
many of the houses were moved back, 
and some pulled down. At the corner 
of Chapel and Leonard streets, Aood 
a large and strong brick building, used 
as a blacksmith’s* workshop; this lying 
in the way of the improvements, had to 
be removed; it was sold by auction, and 
was purchased very cheaply by a person 
who owned a small house adjoining it in 
Leonard-street, with some ground behind 
it. The speculative purchaser first moved 
the small house in Leonard-street beyond 
the extremity of the blacksmith's shop, 
and turned its front towards Chapel- 
street; he then moved back the black¬ 
smith's building the required number of 
feet, and* brought it on a level with the 
small house previously moved. Out of 
the old workshop he formed three hand¬ 
some three-story houses, with shops, and 
made additions to the small house, so 
that the whole now pi^Bents a line of 
four complete houses, effected by this 
ingenious mode, at much less expense 
than by the usual bourse of building. 

In a moye recent improvement, Cen¬ 
tre-street was widened and extended, in 
order to join a main thoroughfare by the 
City Hall. Many houses were pulled 
down and carried back, as in other in¬ 
stances ; but there was one well-built 
brick house that stcAd completely across 
the proposed roadway. There was not 
sufficient room on either sid<f to receive 
it wholly; so the ingenious proprietor, 
rather than sacrifice hi$ house, conceived 
the idea of dividing it from top to bottom 
•through the three floors ; this he actually 
accomplished, and the two distinct parts 


were conveyed to opposite sides of the 
street, hi which state I saw then) before 
the chasms in the walls had been' filled 
up. lie then perfected thftn, and they 
form now tvw separate, though narrow 
buildings. • j 

The cost of nrovipg a moderate sized 
brick dwelling is about 100 dollars, which 
is considerably less, even with the new 
brickwork, than the expense of pulling 
down anti rebuilding, besides saving 
much time. A Mr. Simeon Drown, of 
New Y*rk, was* the projector of this 
peculiar and useful novelty in practical 
science; he died, I believe, only a few 
months since. 



ON EVAPORATION, 

Sir,—Believing that the following re¬ 
marks will be useful, you will oblige me 
by inserting them in jthe Mechanics' 
Magazine. 

Whenever air enters liquids, or olea¬ 
ginous or bituminous matter, the pres¬ 
sure on all sides is so nearly equal, that, 
from necessity, it assumes a globular 
form. The pressure gives it that form. 
The globule is the impress of a law of 
nature. Whoever will he at the trouble 
to observe the state of air in water, oil, 
otr any other liquid, whether the air be 
in large masses or small ones, will per¬ 
ceive that.thcy are a|jpays yjkbviar; and 
when tlie globule emerges, it always 
comes out enveloped in a film of the 
matter from which it emerges. Of such 
globules are vapours coroposcd. AM*** 
vapours conak£4)£itf?4buleB oT air enve¬ 
loped in films of liquid, unctuous, or 
bituminous matter; for the evaporation 
of liquids and other substances is effected 
by the issuing of air out of them, which 
has previously entered either by radia¬ 
tion, or by pressure from accession 
(v^iich as also called conduction); and 
the rate of evaporation is proportioned 
to the accession of air, by the agencies 
before mentioned, to the evaporating — 
matter; increasing and diminishing with 
tlie rate of accession. « 

Such iSgrteam, or the vapour of water. 
Such also is smoke, or tnc vapour of 
burning matter. So that the end to be 
attained in the burning of smoke is to 
ignite the spherules of gas as soon as 
they emerge from the burning matter; 
fur the instant the spherule is ignited the 
film of bituminous matter which enve- 
lopcd|jt bursts and falls back, and the 
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gas reunites with the atmosphere, the 
source from whence it came. When the 
jmokc is collected for the purpose of 
lumination, another method of separating 
the gas from the bituminous matter is 
adopted, which \miifatcly described in 
the treatises on ga* light. In that case 
the separated films produce the sediment 
termed coal-tar. 


The process of artificial evaporation is, 
to some extent, illustrated by an expe¬ 
riment mentioned in a paper on Vapori¬ 
zation, at page 71, vol. xxxi., of the 
Mechanics* Magazine. 

I am, Sir, 

Yours, with much respect, 

G. Woodiikad. 

* Mollmm, near Manchester. 


MATHEMATICAL DEMONSTRATION OF THE FRINC^PLES OF DREDGE’S PATENT 
IRON BRIDGES. IIy'tIIE INVENTOR. 

(Continued from page 215.) / • 

Recurring again to the data as shown for tyc effect of the oblique thrust in the 

in fig. 3, and to equation (id), we obtain direction I K. Oblique thrust in I K= 

IV , - I . ■ . 100 , T— — ■ - ■ ■ ■ ■ —. 

— V U 3 + 2 mn + it 2 + » 2 cot ?$) - —y V{40 3 + (2 x 20 x 40) + 20* + 20* x 2*90*122} 
But 40 2 —2 4 20 x 40 ; lienee, by expelling‘these terms, 

Oblique thrust= ~ V + 3773*770 ^2*5 x 61*48 «163*67 lbs. 

So that when the weight is # appended 
to the middle of the lever tne oblique 
thrust is the same as the power required 
in the cord. 

It has been shown that the direction 
of the tensile line docs not affect the 
magnitude of the horizontal thrust, pro¬ 
vided qlLAths* da^g remain tbc same; 
nor is the pressure at all varied at the 
fulcrum I, if the lever I G be supported 
at more points than one, as in (fig-5), 
where two tcjjgile lines, A C and A G arc 
applied at The poin*L£^ml G to sustain 
it. The pressure throughout the line 
1G is, however, not the same constant 
quantity, and for this reason the angles 
A G I, and A C I, are each less than 90°; 
hence their cotangents are of some defi¬ 
nite value, and that particular part of the 
weight which each of the cords heard*, if 
drawn into the cotangent of the angles 


to cqt. ^ = the pressure in GC, 

i 

and * to cot. $ + to cot. $ •» the pressure m 01 = y. 

loo o 

cot. (p= JJL , and cot. £ => %; hence, 
o 2 a a 

if we substitute these values of to to 

the point G by the line A G. Also cot * and cot. we have 

t * 


If I C be equal to 11 G = 4 tn, the 
fulcrum I will support 4 of the weight; 
i will be sustained at the point C by^the 
cord A C, and the remaining fourth at 


they respectively make with the line 1G, 
will show the horizontal thrust caused by 
the action of each; and as these two 


Fig. 5. 



forces both act in the same direction, and 
in the same lines but applied at dif¬ 
ferent parts #oLdt; it follows, that the 
portion IC, must resist both, whilst that 
part, C G, sustains a pressure of only one 
force, viz., that induced at the extremity 
G. Then, if to and to be put respectively, 

represent the weights supported at the 
point C and G, and if0= L A Cl. 
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\ w y. ™ — Pressure in C G.(II). 

^ d 4 d v 

----- + (i w x ™ ^ = -7TT w cot * 0 ~ V Pressure in C/l... fl2). 

From this it is evident, that neither plied at 0, and rcsmcdjjn the line C I. 
the arrangement nor the number of the From this we pass on To another condi- 

tcnsile bars can effect any alteration in • tion of the problem, and one which has 

the magnitude of the horizontal thrust at a direct practical application; it is that 
I; but it is also evident, that by putting where the lever I G, fig. (>, is maintained 

more than one cord in an oblique direc- in equilibrium by the joint action of the 

tion to support the weight, the horizontal cord A H,G, and ^ie vertical subsiding 

force is made to vary, viz., to be less at .force IIC, which supports one half the 
the extremity G, and in thes line G C, weight at the point C, and is attached to 
than it is after the second •forep is ap- the cord AH G atH. 


Fig. 6. 

A * 



D 


By construction II C is perpendicular 
with respect, to the horizon, therefore, 
the angle H CI= 90°. N ow, the cotan-* 
gent of 90°=(J ; hence, l toy 0=0. Con¬ 
sequently, a vertical subsidiary force can! 
not produce any pressure in the line C I, 
nor at the fulcrum'I. It is shown, how¬ 
ever, by equations (8) and (12), that the 
horizontal thrust at I, is not at all affected 


by the arrangement of the suspending 
bars; therefore, since it is only these 
bars that are altered in^this 'cS.&k,"iV fol¬ 
lows, that the whole amount of pressure, 
or £ to cot. 0 must be induced by the 
forces operating at the point G, that is, by 
l w cot. H G I, so that the I is 

twice as great aunjwfyy'for 


i to cot. II G 1=1 to cot. 0, or cot. H C I = 2 cot. 0.(13). 

According to prccedingTS^ttions, of the cosecant of any arc, or angle, is 

Tension *»H G= } tocoscA HGI. equal to the square of the cotangent, 

By the calculus of sines, the square plus the square of the radius, or, 

dbsec. 8 H GI=cot. a H C I-t»f =4«ot. 2 0+1. 


* So that, i to cosec. H GI = V(4 cot. 2 0+1).(14) 

The cosecant of H C I, or 90° being in H A must evidently be equal to the 
equal to unity, it follows that the tension resultant of the tensions in G»H and C H; 

in the line H C, is (f to x.l) to. the equation of condition representing it 

The power require&to resist the strain therefore is— Ter&ion in 

m _ ___ 

H A = + (|2. '2 cosec. H G 1.1 cos.GHL} 

Now GHL is thffsupplemental angle • cos. GHL = sin. HGI. 

of G H C and the line H C is perpendi- So, by substituting, 
cular to the horizon j hence, sin. HGI instead of cos. G H L, we get, 
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m • -fir & / S ^ COSW." 11 Cl X tD~ U~ i 1 T fl T TT /it/ 

l ension in fl A -- V J .. ^ ± « sin. Util, coscc. II Or I. c 

But the jR’oduct^f the sine, and cosecant, is equal to rad. consequently, 
l Tkimbn in H A = 

And if we substnute (4 cot . 3 0 +1), ii 


7 * V (cosec . 2 H fcr 1 + 8 ) 
4 


instead of cosec . 3 IIG I, it becomes, 
Tension in H A *■ ~ a/(4 cot. 2 $ + !)) % . (15). 


By which the required power in IIA 
is shown in known quantities. JThe same 
result may be obtained thus: 

Draw a line GD of any convenient 
length, and let it represent the weight w. 
At right angles to it produce G E, of 
such proportions that: • , * 

to : G D : : i to cot. 0 : G E. 

On G D set off G F and F K, so that 


G F might be equal to £, and F K to i of 
the line G*D; draw E F, and E K, and 
they wHl be the linear representatives of 
the tensions-in the linos G II, and H A. 

Now, by construction, D G E is a right 
angle, hence, 

EF=GE*+ GF'and EK 3 = GE 5 +GK 3 . 

If we substitute the computed values 
of the lines G E, G F and G K, we have, 


• U T>» . /tf" cot. 2 0 ID- ) w ,-r; - ■ , —r. 

E F* =» V-| =* f a/C 1 cot >* 0 +1) 


(14). 


EX 


^ cotJj, + J „ ~ Tf*0) 


( 15 ). 


Which is precisely* the same as shown by equations (14) and (15). 
The difference in the lines E K and E F is, 


K K — E F — H A - G H = { ^(4 cot. 3 <p + 0) - ^(4 cot. 2 i> +1)} (16), 


and, 

4 ip cot. <j> -5- 4 10 =* % cot. 4 

a ,/vtno* a ^ 11 

If an oblique instead of a vertical sub¬ 
sidiary force be used, the difference of 
tension between the two parts of the cord 
11 A aqd GJI is greater with the former 
than witHme latt<y^ ^ 

For, let fig. 7 be a Bracket so situate, 
having the subsidiary force C II inclined 
to the horizon, and attached, at a known 
distance A II, from the point A; let the 

Kg 

A L 


, - tan. II A I.(17). 

distances I G, I C, &c., and the weight 
iv t be the same as before, the angle IIA I 
will also be the same, but H G I will be 
greater. 

Draw the lines H M and H N, and, 

H M -• II A sin. HAI-IN 
AM-HA cos. H A I, 

I M or H IA — H A cos. H A I, 
. 7. 







And, 
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^ I A - II A cos. If A I 
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tan. H CI.... 


_ (t». 9 


Thus the magnitude of the angles . . T *# f , 

H G I and H C I become known. Jauton m « /=yf=4 , 


Put P 


Z HGI 
z H C I. 


• * The pressure or thrust in the line I G 


is not the same magnitude throughout; 


_. _. , . . . . for upon the point I, and in C I, it is 

w«ght supported at the pom s O the j^, nt M of the ; dg1u 

is the same ss before, vis., i w, .^pendesLon both feints G and C ; but 

" -~.h-l. • then, . into it is only Jqual to that portion 

x =--*bw cosec. p which is induced by the action of I to 

1 • * sustained at G; thus, 


The 
and C 

and £ to, respectively; then, 
Tension in G H 


Pressure in G C = q = $ w got. p • • 

do. C I =* 9= -} w cot. p + l to cot. p *■ i to cot. 0 . 

2 o 

If the value of x and x be shown in - _• to ,—-5 - 

12 l ~ cot-^P + 1 ) • 

6 a • 


..( 21 ) 


the known qu.ntitie. of the eot.ng.nts, ^ raagnitU(|e of th „ ^ in „ A is 

of course equal to the resultant of the 
forces x and x ; therefore, 

1 2 


to 


f == 'X V(cot.* ft + 1 ) 


( 20 ) 


Tension in H A = x = . / a ? 2 + a > 2 + 2 x x cos. G R L); 
3^12 12 

But cos. GH L = cos. (p + p), so, and x, and substituting cos. (p-p) for 

1 2 0 

by restoring the calculated values of x 

1 cos. G JI L, we have, 


— «»' «• O 


: - (r v' +i >+ + 1)= + 

<\/ 2 *^‘ v/ cot. 2 p + 1 j-* cot.-’ P + l C08.( j ~~ P || " 

which by reduction becomrs, 

J ~ */ { cot. 8 ? + 1 +J^(cot. 2 p +1 + cos. (p-p) v cot. 2 p + 1 (cot. 2 p + Tj] 22 

and * 

™ {cot. 2 p + 1 1 - 4 (cot. 2 p + 1 + cos. (p t* p) rl cot. 2 p + f (cot. 2 p + 1)\ _ 

4 1 o 0 4 o' 


w 


■7 */ (cot . 2 p + 1) . . . . (23) 


and H G, and consequently the chain or 
cord must be made to vary its section in 


is the difference in tension between II A proportion. Now, 

w -—- > . . . , . -— 

[ cot. 8 p + 1 +#4 (cot.* p + 1 + COS. (p - p) a/ cot. 8 j*+ i (cot.® p + 1)1 _ 
4 l m O 0 O' 

~ ^Tooi7T+9).... (24) i Therefore, _ 

But, • cot. 8 Q + 9) — £*^/(4 cot. 2 + 1) 

7 VTk eot. 2 4» + 1) r vlcoT 2 P +1); is Iess than thc difference shown in equa- 
4 4 s tion (23jJ. In consequence, however, of 
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the angles pj.p, and <f>, being of dif- , 

v 

fernt values, the Magnitude of one (that 
is <p) being no w dedyciblc from the 
others, it is accessary, in order satis- 
factorily to contoarOThe above, to have 
recourse to the fwlowmg means. 

In fig. 7, draw GI) and G E at right* 
angles to each other, and let them be of 
the same dimensions as G D,G E (fig. (i) ; 
divide G D in F, and K, also in the 
same proportion; aiyl on th$ line G E, 
set off G O = G F cot p. From the point* 
O erect the perpendicular O S equal to 
F K, draw the line E S, and it will repre¬ 
sent the linear value of the tension iu the 
subsidiary force C H, # whilst (5 F will 
show the magnitude of it in the lower 
part of the cord, G 11, i. e. 

w - - . * 

O F =?.z- = 4 . a' (cot . 2 p+ 1 ) . . . ( 20 ) 

1 0 

E S - * *= £ ./ (cot.-’,, h ])...(il) 

' w fl O 

Parallel to E S and O F, and from the 
points K and E, draw the lines K P and 
E P, until they intersect each other in P, 

then E P = O F = v ^ cot . 2 p + I» 


IRON BRIDGES. 

and I^P = E S ~ n* ^ c^t. 4 p + 1), 

* o 

also if E Rbe extended to r, KPr« 
SE6-FOO = /> -p. Draw the 

0 

line E K, and it will be the hypothenuse 
of the right angled triangle K G E, which 
by construction has similar angles, and 
equal sides to the right angled triangle 
K G E (fig. 6 ). Therefore, 

• to ___ 

K K == r A 4 cot.- + 9) 

• 4 

/ • 

But E K also subtends the obtuse angle 
KjP K of the triangle E P K, and by 
(12 Prop. 2 Book Eu.) it is.— “ The 
square of the side subtending the obtuse 
angle is greater than the squares of the 
s(des containing the obtuse angle, by 
twice the rectangle contained by one of the 
sides about the obtuse angle, and the line 
intercepted without by a perpendicular 
to it drawn from the opposite angle.’' So: 
E K- - E P- + P K* + 2 E P IV; but, 
IV=cos. K IV x P K,=P K cos. (p—p), 

n 

and if we substitute the computed values 
of E P, P K, &c., we have: 


EK 

on i 


IX -T ^ cot * V + 1+ (ST cot.- P + 1 ^ 2 + 2: ~ sj eot. 2 



p f 1 cos. (p + pH 

o O 1 


reducing which, it becomes 


or 


7 * 4 cot . 2 <i> f 9) — 


1 


w 

O, 




(cot . 2 p + 1 I- 4 (cot . 2 p + 1 + 


cos. (p + p) tbf. :! p + 1 (cot. 2 p + ])} ( 22 ) 

a * o ' o 


which is the same as the value x, euua- 

* 3 t 

tion ( 2 * 2 ). 

It has been said above that 

w - v w / -;- 

*— -V 4 cot. 2 ,^ + 1) *4 ^COt.“ P + 1) 

4 * t 

and so it is, For, i?raw the line E F, 
and, as in fig. 6 , it will be the linear 


w — -- 

representative of*r'^‘4cot. a ^+ I), whilst 

■* O 

w / - 

O F is equivalent to j* V cot . 2 p + 1 . 

Now* E 0 F is an obtuse angled tri¬ 
angle ; the obtuse angle EOF being sub¬ 
tended by the IincJ£ F, then E F is equi¬ 
valent • 


~ V(4 cot . 2 <p + i) - is/ F 0 s + EO 2 + 2 E O. 0~G « 
^ />J cot . 2 p + f + 4 (cot. 2 p + cot. p cot. p); 

4 ‘on 


so that, 




It therefore follows from this, that the 
section of the lower part of the cord, 
H, G, may be reduced to a much less 
area, when an oblique subsidiary force is 
used than when a vertical pnc<is applied. 

It is not necessary to extend the inves¬ 


tigation further, for the law which go¬ 
verns thp variatiop of the tension in the 
chains is as clearly shown by the action 
of one subsidiary force, as it would be if 
extended to many; for in fig. 6 , 

J 7 ? (4cot.‘->+ I.) 
10 


The square of the tension in G it — E F J -- F G- + £ G 3 ) = 


Do. 


II A - E K- - K*G 3 + E G* - ~ (4 cot * * +1;) 
and (E G 3 1 - K G a ) - (E G- + F G-) -- F K- + 2 E K, F G ; so that 


The tension i?i G 1 1 , or 
Do. II A, or 


j- (1cot.-^> + )) -- v/ (5 w cot. i p )- + (} «•) 3 . . . (2-5) 
~ (I cot.*V + 9) — ^ (£ cot. + (1 to + J w) 2 . (2(5) 


Therefore the square of the tension in 
11 A, exceeds the square of the tension 
in G II, by the square of the weight 
supported by the subsidiary force, G II, 
together with twice.the rectangle of that 
weight by the weight sustained at the 
point G: and this holds good, no mattfr 
what number of subsidiary cords there 
maybe employed to sustain the platform. 
For instance in, the cord A G, fig. 8 , 


where the lever I G is supported by the 
assistance of ten subsidiary forces, the 
square of the tension in any link, for in¬ 
stance, in the link d e, exceeds the square 
of the* tension in the link c J, by the 
quare of the weigh far suppoi ted the 

subsidiary force e o, plus tw'icc the rect¬ 
angle of that weight, by the whole of the 
weight sustained at the point f. 

(To be continued .^ * 


MR. PILUROW’s NEW “ INJET REACTION ROTATORY ENGINE. 
[Patent datedEft&ijaKS, 1812; Specification enrolled November 23. 1812.1 


Mr. Pilbrow’s name is already familiar to 
our readers, as that of a very ardent investi¬ 
gator of the properties of steam, and the 
author of more than one ingenious attempt 
to improve its application to practical pur¬ 
poses. But all that Mr. Pilbrow has hitherto 
done in this way—all, indeed, that he and 
every body else has done—must be consi¬ 
dered os cast into tM shade by the disco¬ 
very which forms the subject of his present 
patent—provided always there he no mistake 
in the estimate which Mr. Pilbrow has formed 
of it. After much ‘patient thinking, and 
much careful experimenting, Mr. Pilbrow 
has arrived at the startling conclusion, that 


the present steam-engine, with all its vast 
pretensions, is hut a grand practical 
blisndkm —“ in harmony with no motion in 
the universe, and standing alone, a singular 
departure irott the laws of nature! ” The 
same thinking and experimenting have, how¬ 
ever, happily disclosed to Ms. Pilbrow cer¬ 
tain novel* and extraordinary facts about 
steam, by which h^has been enabled to rec¬ 
tify tjic Grand Blunder, and to present 
the world with an engine on a new plan, of 
which regard for truth will not allow him to 
predict less, than that it “ will entirely su¬ 
persede those now in use." A curious thing 
attending this approaching revolution in 
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mechanics is, tliatVt is stated to depend on 
a certain lav^of naive, which, though it es¬ 
caped the keen scrutVv of yfatt, the great 
master of steam^ana^af all his numerous 
followers, (Mr. l^urc^himsclf included, 
till th( light of 184^dawned upon him,) is 
so “ very simple ,” that, “ when noticed, the 
mind immediately rccognifes it as a truth in 
science,” and, where all before was discord, 
sees nought but " liaignony wqjl under¬ 
stood” ! 

As it is not every day that the Chancery 
Rolls are honoured with such special revela¬ 
tions as the present, Mr. ri^lbrow has, he 
says, departed “ somewhat front the usual 
form of specification;” that is to say, so far 
as to place on record how it was he efttue to 
think of the great discovery in question— 
how, by a rigid course of philosophical de¬ 
duction, he gradually developed and estab¬ 
lished it—and how, the more he reflects 
upon it the more clearly he gees, in the 
immediate foreground of the future, the 
whole existing system of steam practice 
swept away before it. So we, too, duly 
impressed with the greatness of the occasion, 
“ depart somewhat ” from our “ usual ” 
coursasaaitli respect the Specifications of 
l'atent Inventions, in thus prominently call¬ 
ing public attention, to the eventful dis¬ 
closures contained in that of Mr. Pilbrow. 

r 

The nature of liis^ijjisent improvements 
is thus generally enunciated. 

“ My iuvention of certain improvements 
in steam-engines consists in a new discovery 
of the properties of Steam, by which I have 
ascertained the proper effect or force due to 
its expansive velocity; namely, that both 
the whole available power and * extreme 
duly from expansion, may be obtained from 
the simple expansive velocity if steam when 
* applied in the peculiar manner hereinafter 
described, as well in locomotive as in other 
high-pressure Aid condensing engjpes, on my 
plait; also in the engine and apparatus by 
-which such discovery is fciade available for 
propulsion and general purposes; and in the 
laws cq^ rules by which the best veldbities 
of *ny v M&ines are ascertained to give the 
m aximum effect; which improvements com¬ 
bined, form a steam-engine characterized by 
me, to djatinguiah its principle from that of 
all others, as the * Injet Reaction Rota- 
► tohy Engine/” 4 \ 


ACTION UOTATOUY ENGINE." 

• The history of the “ discovci^,” is next 
related follows:— I 

11 Wishing publicly to record the origin 
of my discovery, I shall depart somewhat 
from the usual fonn of specification, believ¬ 
ing tluit the result of my experiments will 
^create a great alteration in the application of 
steam, and that my engine will entirely 
supersede those nmo in use. The properties 
of steam have been hitherto considered of 
that peculiar nature as to render it impossi¬ 
ble to gbtaiu its full power and extreme 
duty from expansion, except by using it 
according to*the present .system, that is, 
by letting it into a close cylinder ou a pis¬ 
ton, and stopping its further entrance, by 
cutting it off to allow it to expand. Feeling, 
however, a strong conviction that the whole 
power was to be obtained by 6ome more 
simple means than the present costly, com¬ 
plicated, and ponderous machine, and that 
the* power so easily raised need not be so 
laboriously applied, I undertook along series 
of Experiments to discover how this might 
be rionc. I first commenced on the most 
simple form of engine 'known to us, that of 
Hero, and ascertained the true causes of its 
loss of power, and found after many inven¬ 
tions to obtain by this simple machine the 
full power and duty from expansion^ that 
though I could considerably increase its 
power by the form of arm shown in fig. 1 
(a serpentine form), yet that 1 could not 
obtain the whole duty from expansion, and 
consequently, that an engine on this princi¬ 
ple could never be brought to compete with 
Mr. Watt’s condensing engine. The failure, 
however, of my plans to obtuin these results 
disclosed to me the remarkable fact that a 
current of steam in rapid motion, that is, 
issuiny from an orifice, loses almost entirely 
that power of lateral expansion which it 
possesses whqn cut off and allowed to ex¬ 
pand from a J 'state of comparative rest. 
When 1 had confirmed this phenomenon by 
other experiments, I was satisfied that steam 
possessed an impulsive j/ower of the utmost 
efficiency, entirely different from what had 
ever been supposed ; for its full expansive 
force not being given out laterally must have 
gone somewhere, and as it could only expand 
in the line of its issue, I became acquainted 
with this new and singular property of 
steam, that it posqgssed in its merb 
velocity alone, a propulsive force from 
its lineal expansibility equal in power and * 
duty to the gross effect obtained , when cut 
off and allowed to expand under the best • 
circumstances.” • 

So far, then, the new discovery is this, 
that a current of steam issuing from an 
orifice in a boiler, possesses a power, "in 
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its mere velocity alone” exclusive of all 
other sourcbs; so that to the power duJ 
to the pressure within the boiler, we ought 
to add the power acquired by the velocity 
outside, which is estimated to be fully equal 
to the other. And the sufficient reason for 
all tins is stated to be, that the current hast 
little or no lateral expansion; and that as 
its force must “ go somewhere,” it must of 
necessity be in a straightforward direction. 
We believe this to be very unsound doc¬ 
trine ; but deferring till the qjosc what wc 
have to say on this head, v^p shell proceed 
with our analysis of the Specification. 

The next thing Mr. Filbrow set about 
doing was, he says, to find out how “ to 
transmit this new principle of steam power 
to machinery with the least possible loss 
from friction and other deductions, by some 
engine as simple as the principle itself.” rile 
first tried how it would auswer with a wheel 
on Hero’s plan, thtP* ‘ most simple” of all 
known steam-engines; to which he was the 
more induced by the reflection that 44 it has 
been considered by all writers on the proper¬ 
ties of steam, that it possesses but a feeble 
power by emission to turn a wheel, in com¬ 
parison with the quantity expended.” 

With this wheel as ordinarily construct^!, 
he accomplished no more than has begn 
done before. With a plate placed ut a little 
distance opposite tjic nozzle or orifice at the 
end of the arm for the escape of the steam, 
but not extending beyond the arm, the wheel 
was brought to a stand still; the action of 
the unbalanced pressure amP-htf reaction of 
the steam from the plate being hqual. But 
by substituting for the plate a conical-shaped 
cavity, placed at a certain angle, he obtained 
the ^traordinary results stated in the follow¬ 
ing extract 

“ If, however, a cavity be fixed, instead 
of the plate, opposite the orifice, at such an 
angle, that the injet of steam can be returned 
by its ^reaction dear of 4he arm without im¬ 
pinging thereon, the arm will revolve in the 
contrary direction to that of the* previous 
unbalanced pressure with more power than 
that with which it revolved the contrary 
way, previous to thfi cavity being fixed 
thereon, proving that the cavity not only 
received the same amount of impingement as 
von. xxxviii. 


the flat plate received, buOTiy this peculiar 
injet and reaction or rc^resuc of the steam, 
its whole velocity warn arresfgd, anti the 
cavity thus acquired alother power iff equal 
amount, sufficient tp overcome and carry 
round the effect <J t unbalanced pressure 
only.” j Jr 

Here, then, was the” simple” means ofwhich 
Mr. Pilbrow was* in search, of turning his 
discovery of the power “ in velocity alone” 
to account, lie h^d but to catch it up, as 
it were, before it became exhausted,—as one 
might do a cricket-ball in mid career, and 
bowl it back into the wicket. And that 
there may be no is take as to what his notion 
is on this head,'he afterwards reverts to it in 
such terms as the following 

44 When 1 had discovered how thi$ nonur.K 
power was to be obtained*by arresting and 
transferring the whole velocity of the steam 
by such peculiar injet, uitd its clear reaction 
or reissue,” Ac. 

44 By this peculiar direction of the injet 
of steam, agd its clear reaction or reissue, 
about double the effect is obtained by its 
mere impact or impingement against a vane or 
flat surface, for all the velocity of motion, 
or impulsive momentum of the steam is thus 
arrested ,” Ac. 

That there is no mistake ab o^ the 
“noyiiLK effect” so otTlaincd, Mr, Filbrow 
holds to be incontrovertibly proved by the 
following “Table of Pressures,” ascertained 
from 44 actual experiment.” V. * 

44 The following Table of Pressures will . 
show tlio proper force of an impulsive effect 
from the simple expansive velocity of steam 
rushing on my principle into-a stationary 
cavity unenclosed in the open air of the 
engine-room. The diameter of the supply- 
pipe «ras one inch, and five feet ten inched 
and%. half long with one' bend; and at its 
termination the orifice of discharge was 
three-eighths of an inch in diameter; or 
about the ninth of a square inch. The 
several pressures of steam in the boiler 
were throughout half a pound more; this 
half pound being allowed condensa¬ 
tion,” Ac. * 

Table iff the force tff the ityet of stead in a 
stationary cavity unenclosed and Exposed 
to the atmosphere , and its reissue there - 
from, calculated upon the square inch 
from actual experiment, given by mi 

I * 
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orifice of aboil _ 
inch. • 


« , 
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ninth of a square 


Steam above the 
atmosphere at 
the orifice of the 
pipe. 



•suit lEffect per ><j. 
ifice of inch, from au 
of 9a inch} orifice of a 
r. A | square inch. 



lbs. 

os. 

i lbs. 

os. 

10 

2 

3 

. 23 

3 

20 

S 

4 

1 41 

6 

30 

7 

• 4 

: 70 

0 

40 

Not tried. 

93 

3 

50 

Ditto. 

116 

6” 


We do not think this table by any means 
so conclusive as Mr. Pilbrtfli%suppose&; but, 
again postponing comment, let us attend to 
Mr. Pilbrow while he explains how he pro¬ 
poses to jnake his two discoveries practically 
available—first, the great or primary disco¬ 
very, that there is a power “ in .mere velo¬ 
city alone/’ equal to the power from the 
boiler pressure; and, Becond, the subordinate, 
though scarcely less important one,.that the 
whole of this velocity power may be applied 
to working purposes, by simply reversing 
its line of direction, when at or near to 
its maximum point. He gives drawings and 
descriptions of several machines which may 
be djAfctructed on tt cse principles, modified 
according to the particular uses to which 
they are'to be applied, as steam navigation, 
railway transit, &c.; but it may suffice to 
describe one of th e»^m nji>wt. which is, a 
steam wheel' after the fashion of that of 
Hero. The periphery of the wheel is 
“ formed by a series of cavities all round, of 
the same dimensions,” and it is “ attached 
to the nave by spokes, or by a plain disc.” 
** The steam is atfrnitfed from tbs boiler by 
a pipe sufficiently large to keep fully sup¬ 
plied a circular steam chamber, from which 
the’steam passes along several passages which 
terminate in (.nozzles <f the required area, 
placed as near to the periphery of the wheel 
mathey can be, without touching, and to 
conform to the circle thereof.” It i| stated 
ipoftant that each Steam way to 
i or , octree should be not less than 
7 t£s^|\^e area of fuch orifice.’* The 
npmnec of op«n|wn is staled to be as 

Mowpi—. ' ^ l 



A ” The steam will pass from tj(e steam- 
eat through the passages, wh/ice it will 
rush with its full power into The cavities 
of the wheel, puf the state of its velocity 
be arrested thereby. These cavities must 
be at such an angle, as will permit the 
steam to reissue therefrom in the opposite 
direction to its entrance without striking 
against the back of the cavity next in 
succession. * * * * * ♦ 

At starting, and before the. wheel has attained 
its allotted velocity, the wheel will be exceed¬ 
ingly powerful. It will not only receive the 
full effect derived from the velocity of the 
steam, but it will be set in motion by the addi¬ 
tional power of the used steam, which will re¬ 
issue from the cavities of the wheel, and enter 
the Cavities round the case from which it will 
be again returned into the cavities of the 
wheel by action and reaction, and thus be 
used over and over again, until the wheel 
attains a velocity greater than what remains 
in the used steam, or until it is thrown off 
by .the action of die wheel, pnd its centri¬ 
fugal force through the eduction passages. 
* d * (He then supposes 60 cubic feet of 
water to be evaporated per hour, at 601bs. 
pressure on the square inch, and thus pro¬ 
ceeds :)—Such steam wheel revolving at 
34*830 feet a minute,—at about which velo¬ 
city 1 prefer the periphery of my engine 
at such pressure to revolve—ywill, I think, 
give the actual power of 153 horses, after 
deducting for loss by the velocity of the 
steam wheel. * * * And three jets of the 
ilhited area of 2*37 square inches are suffi¬ 
cient to discharge such quantity of water 
evaporated into steam per hour/' 

Mr. Pilbrow adds, tliat there may of course 
be any number of jets employed, so that, 

“ I can thus increase a high-pressure en¬ 
gine on my principle, and plan to .any power 
required, fi&m^lOO progressively to 1,000. 
horses, without increasing the size or weight 
of the engine,” &c. I 

v One more extract, and our readers will 
have had the pith and marrow of the Speci¬ 
fication. It is a sort of summary of die 
whole, in which Mr. Pilbrow endeavours 
to set still more clearly before us the master 
principle of which he has been the fortunate 
discoverer. * d 

“ IV* principle of my discovery depends 
for its verification upon a very simple, but 
universal lair of nature, before referred to, 
and which, when noticed, the mind imme¬ 
diately recognises as a truth in science, ap¬ 
plicable as well to steam as to all other bo¬ 
dies, fluid or solid, independent of its con- 
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Urination my experiments. This law 
that all motion id power, power it propor¬ 
tion to the velocity of motion, and to the 
amount of its beneficial transfer to the me¬ 
dium of communicating it. * * * Whatever 
body has a’ momentum or motion given to it 
* * * its force lies only in the line of itn 
direction, in which, and which only, it must 
give out the same power as it received; and 
to obtain the whole force from bodies so 
moving, they must be arrested before any 
part ie loot by distance, or dt that point 
where the different nature of the* body is 
found to import its greatest force." 

W 

. We have attentively considered all that 
Mr. Pilbrow has thus placed on record re¬ 
specting his "new discovery;" and, not¬ 
withstanding the very confident terms in 
which he speaks of it, as a tiling quite indis¬ 
putable, and inevitably destined to change 
the whole face of mechanical science, we do 
not hesitate to place also on record our Snu 
conviction that there^is nothing in it. In¬ 
deed, so opposed do wc consider it to some 
of the best established principles—nay, to 
the very A B C —of mechanical philosophy, 
that, but for the respect which we entertain 
for Mr. Pilbrow, whose previous productions 
have left on our mindB a very favourable im¬ 
pression of his talents and attainments, we 
should have passed it over without note fir 
comment, as one,of that perpetual inotiSn 
class of nine days' wonders, with which the 
public are every n<hv aud then uinuscd. 

To suppose that there can.bc any power 
in “ mere velocity alone,’ ’ is most assuredly 
a grievotis mistake. Velocity i^ but one of 
the many states or conditions i^wrhich mat¬ 
ter is exhibited—as rest, positiou, motion, 
(of which velocity is a pliasis,) suspension^ 
ike. It is of itself, and by itself, literally a 
nonefltity. There is uothing substantive or 
tangible in it. You can no more lay hold of 
velocity, (as Mr. Pilbrow proposes,) than 
you can bottle up obliquity. It signifies 
simply the time which #ny body, to which 
motion is given, takes to pass through a 
given space. It is an exponent of tlie amount 
of force exerted to produce that motion; but 
neitlier forms any part Of that force, nor adds 
to it. “ All motion," says Mr. Pilbrow, 
"is power." That is true: but wheu he 
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adds—“ power in propa^ion to the velooity 
of the motion," he butnubstitutes the expo¬ 
nent of the foflee excited for the force itself. 
Ordinarily, cause ada effiSbt count for only 
one; but what tyf. ^jjfirow wants to do is, 
to reckon them as two—the force as 1, and 
the velocity as 1, =2. 

The velocity of water ejected horizontally 
from a reservoir is. well known to be exactly 
proportional to tflb head, or pressure of 
water in the reservoir. So, also, must it be 
with steam, which is but a fluid of another 
description. According as is the pressure in 
the boiler, ondfhe area of the outlet, so will 
be the velocity of the discharge, or quautity 
of steam discharged in a giveu time. Mr. 
Pilbrow speaks of the “ expansive * force of 
steam as if that had something to do with 
the independent power which he fancies be- 
longs to velocity. But to expand steam is, 
notoriously, to weaken its power; that is to 
say, in proportion as we increase the volume 
of any given quantity of steam, we diminish 
the force of each portion of it,' separately 
considered. When we talk of gaining by 
working steam expansively, all that is meant 
is, that* it is worked in that way mo re ecu- . 
nomically. m ** 

But since the lateral pressure, says Mr. 
Pilbrow, of a current of steam in rapid 
motion, is little or nothing, It mash of neces¬ 
sity give oulN&ite p6t*£r in the line of its 
direction only, and a greater portion qf 
power, than if it were allowed to spread in 
all directions. No doubt the-lateral pres¬ 
sure of the column is greatly diminished 
uudej such circumstances; but, on the other 
hantf, if tSe column is not enclosed, then 
the less the column presses against the atmo¬ 
sphere, the greater will be the pressure of 
the atmosphere upon the column, and the 
greater the # consequent loss ftom friction; 
and if inclosed witbipapipe, thin in the same 
ratio that the resistance of a solid body is 
greatea than that of air, will the loss from 
friction be augmented. It is not tritffj fowl* 
fore, that the column gives out^jta force in 
the line of its direction only s for it parte at-.] 
every moment with a portion of that foiwf 
to overcame the obstaeleswhich are 
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on all sides, and utiqcr all circumstances, to 
its progress. % \ 

It follows also, frtw the fact, that the 
boiler is the sole rourcrof the power ex¬ 
erted, that that powcMnus^liininish in pro¬ 
portion to the distant from the fountain¬ 
head, and that the velocity of the column 
can at no point be so great as at the point of 
exit from the boiler. 

But it is more than uq£rue, that, there is 
additional power acquired from “ the mere 
velocity” alone, for iu point of fact, the 
greater the velocity the greater must be the 
waste of power. And the rert^n is plain; for 
the greater the velocity the greater must be 
the friction of the steam against the sides of 
the various passages which it has totraferse. 

The sudden reversal of the course of the 
steam by the cavities iu the periphery of the 
wheel—the catching of it up “ before any part 
(of the velocity power) is lost by distance,” 
is but another ingenious mode o£ adding to 
the loss from friction. No good engineer 
ever makes a pipe with a bend in it if he can 
possibly help it; for he knows well that 
every such obstruction must of necessity 
require some expenditure of force, more or 
~iib.» f '“Se'ovcreome it.*. 

With respect to the “ actual experiments” 
related by Mr. Pilbrow, we see nothing in 
them w^ich is not in perfect consonance with 
the view take of di scovery.” lie 
passed steam of 10 lbs. pressure through iui 
iuch pipe, contracted at the outlet nozzle to 
-JJths of on inch, and because the observed 
pressure on the £ths area was 2 lbs. 3 oz., 
and this is equal to 23 lbs. (i oz., or a square 
inch, “ here,” he says, “ is proof jjositiljp of 
an increase of pressure, and that increase can 
only be accounted for in my theory of the 
increase from velocity/ But is not the 
more obvious f uuse of this phenomenon the 
contraction of the outlet orifice f It is not 
difficult to understand Miow a column of 
steam, which presses at first equally on an 
arq£ of a square inch, may, by 'being 
concentrated on a portion of that area, 
be made to press on that portion with 
greater force than before. You may 


swead a load of hay over a fJ^ui sheet 
of ice without sensibly depressing it; and 
yon may also, by heaping it up at one spot, 
cause it to break through. It appears to be 
admitted, and is besides quite certain, that 
but for the contraction of the orifice there 
\fould have been no phenomenon of the sort 
to be accounted for; bat if the contraction 
be necessary (as it is) to make up for the 
diminution iw the pressure of the steam 
between flic inlet and outlet ends of the 
discharge pipef what then becomes of Mr. 
Pilbrow’s supposed increase of power from 
velocity ? To say, as Mr. Pilbrow does, that 
the if lbs. 3 oz. is equal to 23 lb. 3 oz. per 
square inch is saying nothing, unless he 
could show us also how to obtain that 
23 lbs. 3 oz. of square inch pressure by the 
use of the same, that is of equal means. If 
we must have as many more j}th inch nozzles 
as are necessary to produce the 23 lbs. 3 oz., 
and must also increase the supply of steam 
in the same proportion, where then will be 
the gain ? 

But why does Mr. Pilbrow limit himself 
to gtlis, as the proper degree of contraction ? 
Was he apprehensive that if he carried it 
nny farther the increase of power (according 
to^iiis formula) would be so great as to 
redder the most credulous a little sceptical ? 
Was he fearful of encountering some such 
, laugh as awaited the stage hero when he 
exclaimed, 

“ My wound it is to great, became U it to mall t" 
He only c\aim$, credit for doubling the 
power of tb« steam and a little more; but 
it would be easy by the same sort of arith¬ 
metical process which <he employs to show 
that he may triple or quadruple It, or indeed 
multiply it to any degree, within practicable 
limits, he likes. For example, if instead of 
contracting the nozzle to $ths, he contracts 
it to Y^ths he will find, we make no doubt, 
that the pressure en the f^ths is about 
double that on. the §ths, or 4 lbs. 6 oz. And 
then folio* ’ing oat his rule, as 3*16 gives 
41b. 6oz., so surely must 16*0 give 46 lbs. 
6 oz., or a clear gain {by the mere device of 
narrowing the outlet!) of 36 lbs. 6 os. 
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When viewed by themselves apart fr«n 
all arithmetical glosses (often the most (■- 
ceiving of^iny,) Mr. Pilbrow’s experiments 
prove no more than this, t|at when steam 
at an initial pressure of 10 lbs. was passed 
through an inch pipe of 5 ft. 10 j! in. long, it 
was so much weakened at the end of tl^ 
pipe, that even when concentrated within 
the narrower compass of |ths inch, it exhi¬ 
bited a pressure of only 2 lbs. 3 oz. And 
this, though fatal to all Mr. Pilbrow’s 
notions on the subject, is perfectly consistent 
with every thing which preceding experience 
has taught us as to the*value of steam 
power when applied under such circum¬ 
stances. 

We have hitherto purposely refrained from 
saying anything as to the effect which the 
escape of heat has in producing this efhtnt. 
aud rapid reduction of power (thougl^ no 
doubt the chief cause) in order that we might 
bestow our consideration more exclusively 
on the other points we have been discussing; 
but it is not unimportant to observe, that 
even supposing Mr. Pilbrow were right in 
his theory, that there is a power in “ mere 
velocity alone,” and that this is caused by 
the absence of lateral pressure in currents of 
steam at high velocities, neither the one 
thing nor the other could preveut the con¬ 
stant escape of the heat at all points, from 
the instant of the steam’s emission from the 
boiler. It deserves also Mr. Pilbrow’s- 
serious consideration, that there is nothing 
in his supposed “ discovery” or in any of the 
auxiliary contrivances whiji,h hg has describ¬ 
ed, to prevent the great additional absorption 
of heat which must unavoidably take place 
when the steam, after leaving the nozzle or 
nozzles, conies into contact with the cold air 
that will rush in along with it into the cavities 
of the wheel, with the cavities and surfaces 
of the wheel itself, and with the condensed 
vapour, which must speedily accumulate in 
the cavities| Mr. Filhrow directs that the 
nozzles shall t>e brought as close as possible 
to the periphery of the wheel* “ without 
touching;” but what interstice would be too 
small to prevent air*to a most destructive 
extent rushing in ? 


ENGINE IMPROVEMENTS. 

Mr. Pilbrow says tifat after all, he 
does not expect to dOTiiore work than is 
already accomplishcd/tiy the^ Cornish en¬ 
gines. Now* considering that the Cornish 
engines arc the slowest in the world, and 
that Mr. Pilbr^fv’s m 4 discovery” consists 
in doubling the pwer of steam by velo¬ 
city, this must be regarded as rather a 
remarkable admission. Docs it not, indeed, 
render it superfluous to say a word more on 
the subject ? Mare, at least, wc will not 
say, than this, that it will be a strange thing 
to us, should Mr. Pilbrow, with his steam 
power destroying mode of applying steam— 
all others cxcsftiug in that respect alone—• 
ever reach within a great many degrees 
of the slow, but sure performances of the 
Cornfsh engineers. • 

mii. craddock's steam-knginb IMPROVE¬ 
MENTS. 

Sir,—I shall be obliged by your correction 
of two or three errors in the account of my 
improvements in the steam-engine inserted 
in your Inst Number. At page 187, column 
1, line 4 from bottom, “ an area of 8 square 
inches,” should have been “an area of 38 
square* inches,” and at page 188, column 1, 
line 8, “the large pistil,” should liaiwuW ;■ 

“ the small piston.” 

There are two or three considerations in 
connexion with my mode of using steam, 
that were not touched ou in my last commu¬ 
nication, to which with your ^mission I 
will now calKitfe Attention of your readers. 
It has been suggested to ine by some parties, 
that the original cost of my engine may be 
an objection to its introduction. To this I 
reply, tliat I believe it will not be greater in 
its original cost than any other condensing 
cngyic of equal power, and that in all those 
situation* (and they arc not few) where 
water for the non-condensing engine can 
only be procured through the Water Works, 
or through some equally expensive channel, * 
the saving that will be effected in this item 
alone by the use of my engine will be equal 
to 15 per dbnt. on its extra qpst. In large 
towns does not ny invention afford a ready 
means of getting rid of the steam after it has 
done jts duty in the engine, and at the same 
time returning the water to the boiler?* In 
situations where room is an object, the con¬ 
denser may be placed on the top of the 
building; and not only is room thereby eco¬ 
nomized, but a greater condensing effect is 
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'produced by the more free access of air. 
To show that sueuWsituation may bo chosen 
with advantage, 1 mU observe, that my first 
condenser wos%thus nuated, and that it has 
worked more than twelve months without 
requiring any other attention than an occa¬ 
sional packing of the stuffing-boxes, which 
from the peculiar nattke ofUlic motion of the 
parts is only needed wei three or four 
months. 

I am not unaware, Mr. Editor, of the 
difficulty of drawing attention to improve¬ 
ments in a machine like the steam-engine, 
and the prejudice with wh|jch such improve¬ 
ments are generally received; and I cannot 
hope that my efforts to improve the mode of 
using steam will escape the objections nnd 
prejudices that have attended ail similar 
attempts ; but 1 may hope t^t a considera¬ 
tion of the following remarks may tend to 
obtain for my exertions a somewhat impar¬ 
tial consideration. In principle I have 
attempted nothing new; but I have sdught 
to carry out and .extend known principles 
by means which are new, and which 1 believe 
to be effectual. The steam-engine is based 
on a few simple principles; and all that we 
can hope to do in its improvement is in the 
inode of carrying out those principles. The 
first of these was the application of the ex¬ 
pansive property of steam above the atmo¬ 
sphere ; the next was the extension of this 
expausive property by the removal Of the 
atmosphere, and the condensation of the 
steam by cold water; and my improvements 
consist in carrying out the latter principle 
“ r rtimci , 'ffirciimst85i^vand in situations where 
condensation by was# is impossible. I 
make these remarks, for the purpose of 
bringing the question into as narrow a space 
us possible j /or if it be granted that the idea 
of condensing with wateivyag an extension of 
tiie expansive principle of steam, it follows 
of necessity that its condensation by air, com¬ 
bined with nearly as good a vacuum, and that 
by the consumption of os little power in the 
engine itself, is also an extension of the ex¬ 
pansive principle; an extension which carries 
the advantages of the condensing engine into 
situations where previously they rould hot 
be realized. 

'It is obvious that my condenser may be 
"'applied to the ventilation or warming of 
manufactories or buildings, and that too 
without any udllitional consumption of fuel; 
for the heat by which the water was con¬ 
verted into steam, ia agAn given out to the 
dir in condensing; and the warm air may he 
introduced into the building by either Af the 
following ways; first, by placing the con¬ 
denser at some lower point than that at 
which the rooms to be warmed are situated, 
or by placing the condenser itself in the 
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Aoms. By the latter mode the temperature 
ny be readily raised to 100° or 120° as I 
hive found by experiment. Foif distilling 
purposes It is also available as wejl as for the 
cooling of worts; and the latter it would 
effect without lie evaporation produced 'by 
passing a current of air over it; in short, 
since it is applicable to the condensation of 
steam, it is evidently also applicable to all 
Ascs of cooling, where water has hitherto 
been applied. As a means of warming, it. 
would give an agreeable diffusion of beat 
through the apartments. 

^I am, Sir, Ace., Acc», 

• Thomas Craddock. 

350 , Covcnlry-ftiad, Birmingham. 

1\S.—I would observe that the power of 
the engine as indicated in the table by the 
gauges, comes out much greater than that 
deduced from the quantity of water raised; 
this is owing to the pumps having been made 
square, and of boards which were not suffi¬ 
ciently strong to resist altogether the atmo¬ 
spheric pressure; for during the working of 
the ^uraps, the sides were observed to col¬ 
lapse; this induced great friction, and thereby 
rendered the pumps legs correct as a test 
than the gauges. 


MESSRS. miRY AND CO.'s FOUR-WHEEL 
LOCOMOTIVES. 

Sir,—Your correspondent, the “ Practical 
Engineer," asserts, (pp. 202, 203,) that the 
engines of Messrs. Bury and Co., on the 
London and Birmingham Railway, consume 
inofc coke per mile, per carriage, than those 
on the Liverpool and Manchester. He also 
says that, on the Grand Ruction Railway, 
•one engine is employed to draw a train of 
equal weight, and at an equal speed, to one 
which on the London and Bir m ingh a m re¬ 
quires two engines. Now, the accompany¬ 
ing Tables (sfce next page,) will show the op¬ 
posite to be tke case on the Grand Junction ; 
and, from some tables in Pambour’s Treatise 
on the Locomotive Engine, (pp. 312, 313,) 
I find the average quantity of coke consumed 
on the Liverpool and Manchester to* he 
about the same as on the Birmingham, 
though in no case does it average so low 
os ‘29 lbs. per ton per mile, as in the an¬ 
nexed tables. The “ Practical Engineer ” 
says, also, that, in his opinion, Messrs. Bury 
and Co.’s inside framfc is very defective in 
point of durability. Perhaps he will give 
liis reason! for thirking so, and show the 
advantage of the heavy outside frame of 
wood. r 

I remain your obedient servant, 

J. G. S. 
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Name of cng^e. 
Phalaria 4 


Prometheus.. 


May 30 
31 

June 1 
July 5 J 

C June 51 
6 

7 

8 


Jirosa loa 
Tons. 


Mean speed. 
Miles. 


ftsfersensuined. 

Per n/e . Per toil 

in Ira. * per mile. 


t . 59*2 . 23*05 . 37*03 . *62 

/ ✓ 


IV 
t? 
If 


> . 56*7 . 22*53 . 34*3 




•60 


Prometheus.. 


Phnlaris .... 



• e 

22*30 . 41*9 


22,-08 ....j. 38*5 


*79 


*61 


Experiments on the London and Birmingham Line. 


Gross load 

Description of engines. in tons. 

1 2-incli c.yliuders and f i' r * 

5-feet wheels ....1 Sldl 1 

12-inch cylindft-s and J ^2 IJ. 

5-feet wheels .... |^ S 3.53 


Mean rates. 
30*51 , 

28*53 . 

21*85 . 

31*29 

29*82 

19*42 


Coke per ton 
pemnile: 

*47 
.. *4 

*35 

.. *55 

.. *41 

.. *29 


TUB WATER POWER OK GREAT BRITAIN. 

(.Prom an exceedingly valuable and interesting pamphlet, by Mr. J. Bailey Denton, just published, 
entitled—“ The (Question, What can be done fur British Agriculture f Answered.’*] 


In estimating numerically, iu any known 
measures, the average quantity of wad&r 
which rises from the earth in vapour, des¬ 
cends upon it in rain, or exists in the atmo¬ 
sphere, there are imperfections in the data, 
and other difficulties, which reduce the cou- . 
elusions to mere approximations ; and even 
as su,ch they are far from satisfactory, though, 
so far as observation and experience have 
gone, there is some agreement between them 
and the theories. „ 

According to the calculations, the average 
quautity of water suspended in the atmo¬ 
sphere, if it were all precipitated to the sur¬ 
face of the land and sea, would amount to 
four* inches in depth, or 11,794 cubic miles 
of water. This is greatest at the equator, 
bang about 8& inches, while at the poles it 
is only about 1$ ; in the average latitude of 
Britain it is about 2-J inches. The quantity 
of rain which falls would follow the same 
law, if it were .not that different surfaces do 
not equally supply the same evaporating 
power. The average annual depth of rain 
for Britain, according to the experiments of 
Dr. Dalton and other*/ 1 , may be taken at 30 
inches. This supplies all the springs, and 
all the water which works on the surface of 


the earth, iucluding H(£cams and rive»y**s4 
their floods; and the quantity discharged 
annually into the sea is estimated at about 
13 inches depth in the year, but here it will 
he no great error if, for the sake of. simpli¬ 
fying the calculation, it is taken af 12 inches, 
or four-tentffiTof tile average fall of rain.* 
The surface of the British islands, in round 
numbers, as already hinted, is 77,000,000 
acres, and, at the average given, it would be 
easy to calculate the quantity of water which 
falls upon it during any given time. If, 
howgver, the power of this water is sought, 
a sfnalle^ but indefinite breadth of lanq 
must be taken, because there are some placet 
which discharge no water, and others where 
it cannot be rendered available as a power. 
Say that the total breadth, in all the lands 
in Britain from which it i3 available, is 
50,000,00(f, and that for England and Wales 
20,000,000; and,# mahfog allowance for 
waste, one foot in depth of water over each 

* Prize Essays of the Highland Society, vol. vi. 
—On the Construction of Reservoirs of water for 
Agricultural Purposes. By Messrs. James Adam 
and Fbldlatcr. 

The depth of 12 Inches is quoted, without acknow¬ 
ledging that It is correct: it is believed to bo much 
more. 
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of these is a pofer, whether it can be turned 
to’ account or 110.V 

The firs* gives \,178,000,000,000 cubic 
feet of water; and the second, 871,200,000,000 
cubic fret. * • 

To reduce theto, or either of them, into 
horse-power, there tins datum, according 
to the ordinary cstnhatek: about 37$, say 
38 cubic fi< a t of water, falling every minute 
ou an overshot wheel of 10 feet diameter, is 
reckoned the power of one horse. Divide 
each of these numbers by 525|06O, the mi¬ 
nutes in a year, and tfce first i$ the cubic 
feet for all Britain in each minute, and the 
second the same for England and Wales. 
Divide, again, by 38, and the'results arc the 
horse-power, that for the whole islands being 
a constant power of 108^173, and* that for 
England, 43,590. This, however, supposes 
the water-power to be only on a ten-feet 
wheel, and that wheel to be in motion every 
minute *>f the year. 4 

But in no one instance will such be the 
case. 12 hours in the day will be the ut-. 
most length of working, and $th of the year 
will suffice for ordinary farm work, and this 
gives 12 times the above number, or 523,080 
horse-power. But this is supposing only a 
single ten-feet fall; and every additional ten 
feet doubles the power. Say that the average 
of falls, one with another, in Englaud and 
Wales, is 50 feet, and the total horse-power 
working, as above stated, will be upwards of 
2,000,000. This is for the surface water 
alone ; and if the floods were conserved in 
tSiKS and reservoir^judiciously placed, and 
of proper size, this power would oe increased, 
and a great saving of alluvial matter effected; 
but there are no satisfactory data for calcu¬ 
lating Ithq amount.* 

Then for the water which, "'ll be obtained 1 
by general drainage over and above the 
quantity which escapes from the lands, there 
are absolutely no data whatever, for that 
must depend on the breadth of land which 
is drained, and the quantity of water afford¬ 
ed by the subsoil springs. It has been cal¬ 
culated that, where the land before drtyning 
il very moist, the drainage water will irri¬ 
gate, in a proper manner, one-fifth as much 
water meadow as the land drnined.f But 
this is too much for the average of England, 
and we must pot allow more than one-eighth, 

* The alluvial soil deposlcd by the waters of the 
Nile, iiccordlug to Mr. Kennel, is 11,784,000 solid feet 
per hour; Aid by the tiaugca, 2,.'>09,050,000 solid feet 
per hour. *> 

The Mississippi deposits 8,000.000 solid feet per 
hour; and the Koangho, according to Barrow, Car¬ 
rie* Into the tea 2,000,0vo solid feet or sediment 
every hour. * 

t See page 34 of the 4th llcport of the Commis¬ 
sioner* on the nature and extent of the bogs hi Ire¬ 
land. 


and perhaps onc-tcnlh would bp nearer the 
truth. 9 

The Usual estimate is, that W,000,000 of 
the 12,000,000 acres of arable'land in Eng¬ 
land and Wiles require drainage; and in 
order to carry the system of irrigation as far 
up the hills as possible, 10,000,000 more 
out of the residue, and which require drain¬ 
ing, would he added to that amount. All 
this could not be done in a year, or probably 
in a century; but it is a result which could 
be aimed at, and therefore it may he kept in 
view. Wafer sufficient to irrigate about 20 
acres Would, ou a wheel 20 feet in diameter, 
give one horse power; and if we divide by 
this, the 2,0Q0,000 acres, irrigated by the 
drain water of 20,000,000 acres, it would 
givp us a power of 100,000 horse power, 
upon a single fall of 20 feet. * But when 
tanks and reservoirs are used, the last, if 
there are more than one, should be made to 
answer as mill-ponds. During heavy rain 
this would retain the flood water and the 
substances with which it was charged, and 
this conserving both the fertilizing and the 
mechanical power in those places where they 
might be most advantflgeously applied. 

What have been stated are only ap¬ 
proximations ; hut the principles are sound, 
and it may be of advantage to those who 
wish to study the subject, and profit by 
studying it, to have the outline of all its 
advantages before them. The next inquiry 
will he into the nature of the substances by 
which water Bhnuld lie impregnated .for 
irrigation, and also the increase of manures 
for cultivated land that might be obtained by 
preserving the sewerage and refuse of towns. 


TUB MOT-BLAST PATENT. 

House or Lottos, Monday, March 6. 
Before the J.ora Chancellor and Lords 
Brougham and Campbell. 

Hotuchill Coal anti Mining. Company v. 

Neilson and others. 

The appellants in this case were the de¬ 
fendants in an action tried before the Court 
of Session in Scotland, for an alleged in¬ 
fringement by them of the hot-blast patent; 
when a verdict was found against them (see 
Mechanics* Magazine , No. 976, p. 334); and 
came now before the House of Lords on a Bill 
of Exceptions, tendered by them against the 
charge of tlic learned-.judge" (Lord Justice 
Clerk), Who presided at the trial. 

The Lord Chancbllor : My lords, the 
principal question in.this case arises out of 
the eleventh exception. The Teamed judge 
(who presided on the trial) stated to the jury 
what he considered to be sufficient evidence 
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to suppori prior use so as to invalidate tub 
patent. The learned judge expressed him¬ 
self in there terms:—He says ‘*You wul 
observe tharlt is settled that the trials founded 
on as a proof of prior use lAust have been 
public—must have been continued, not aban¬ 
doned—must have continued to the tune 
when the patent was granted—I do not sav 
to the very exact period, but it must have 
been known and used as a useful thing at the 
time."' (After some observations on the 
meaning of the word “ trials" as used by the 
presiding judge in Uie jury court, the Lord 
Chancellor continued—1 understand the pro¬ 
position of the learned judge tp be this—that 
if the machine had been made, and had been 
put in trial, unless those trials had gone on, 
and the machines had been used up to the 
time of die granting of the letters pltcnt, 
it would not be evidence of prior use so os 
to invalidate the letters patent. Now, I nm 
obliged to say, with all deference to the 
learned judge, and with all respect to* the 
learned judges of the Court of Session, that 
1 think in that respect they are mistaken, 
and that if it is proved distinctly that a 
machine of the saim kind was in existence, 
and was in public use; thut is, if use, or if 
trials, had been made of it in the eye, and 
in the presence of the public, it is not neces¬ 
sary that it should come down to the time 
when the patent was granted, If it was dis¬ 
continued, still that is sufficient evidence in 
support of the prior use so as to invalidate 
the letters patent. If it is discontinued, 
provided it has been once in public use, apd 
the recollection of it has not been altogether 
lost—if it has been once publicly used?, it 
will be sufficient to invalidate the letters 
patent, although t^e use may be discontinued 
at the time when the letters patent were* 
granted. Now, my lords, I apprehend that 
that is the law, and the known law, upon the 
subject in this country. I never heard it 
before questioned that thd notorious public 
use of the invention before the granting of 
letters patent, though it may liave been dis¬ 
continued, is sufficient to invalidate the let¬ 
ters patent. Then, my lords, the remaining 
question for consideration is this, and it is 
an important ope, whether, if the learned 
judge laid down the law incorrectly to the 
jury, this wa&.ealculated to mislead the jury ? 
(His lordship then Explains how it was cal¬ 
culated to mislead, and says)—Therefore, it 
is perfectly obvious,* that, if the learned 
judge be incOrrect in the manner in which 
he stated the law, in the particular in which 
I have stated, it was calculated to mislead 
the jury. Under these circumstances, my 
lords, I should recommend your lordships to 
allow the eleventh exception, and to disallow 
all the rest. 


Lord Urotjoham • My lords, I entirely 
agree in the view taken/and for the reason 
so luminously expressed by my noble and 
learned friend on the woolsack. If we are 
of opinion, firtst, that the law has been mis¬ 
taken, and under a misapprehension of it, it 
has been erroneously delivered by the judge 
to the jury; imd jfwe are, secondly, of 
opinion that the misdirection in point of 
law, tiie mistake in point of law, committed 
by the learned judge, had a direct tendency, 

1 may alnwist say on inevitable tendency, to 
mislead tjie jury iq the conclusion to which 
they should come, and in the verdict which 
they should deliver; then, iny lords, both of 
these questions being answered in the affirma - 
tive, that the law was mistaken, and that the 
mistake tendedftto mislead the jury in their 
verdict, we have no choice, but must allow 
tho exception. Now, my lords, a more 
important mistake in point of law, your 
lordsRips will give me leave to s»y, could 
not possibly have been made by the learned 
judge, than that into which the learned judge 
fell upon the present occasion. And I will 
not allow' it to be said for one moment, in 
dealing with this question, that there is any¬ 
thing doubtful, that there is anything specu¬ 
lative, that there is any new law to be laid 
down, or even any new topics in respect of 
the law about to be broached here, in deal¬ 
ing with the direction of the learned judge ; 
for I speak with Oil possible respect for that 
learned judge’s great ability and experience 
in his profession in Scotland, when I say, 
that this law which has been mistaken Here 
by his lordship, is a matter of as perfect 
certainty, as thoroughly known, and as little 
drawn into doubt in Westminster Hall, 
where the law is administered.4qu<!hing the 
constructioi^jpf the statute of James, the 
Patent Act, as any one branch of the law 
most commonly known, and matt frequently 
administered by our courts. It is one of 
the greatest errors that can be committed, 
in point of law, to say that, with reRpcct to 
such an invention as that, it signifies one 
rusjt whether it was completely abandoned, 
or wheti&r it was continued to be used deftrn 
to the very date of the test of the patent, 
provided it was invented and publicly used*, 
at the time, twenty or thirty, or as, in this 
case, forty years ago, it is {perfectly imma¬ 
terial. T^ere being, in my apprehension, no 
kind of doubt that tho jnr^ would say— 

** Why should w# consider whether it was 
used at the Bradley Works or not ? Why 
should we consider whether it was a trial or 
a completed invention? Be it so that it 
was used forty years ago—-be It so that it 
was tf complete invention, we bear the learned 
Lord Justice-Clerk telling us that we need 
not trouble ourselves upon these facts, for it 



250 


mr. davidson’s electA-magnetic exhibition. 


iB enough for us if it was abandoned, and 
that takes the fitets out of the case, and 
leads us to find aVerdict the other way.” 
Upon these ground!, my lords, we have no 
choice in this application, it being a bill of 
exceptions; we have no hesitation in saying 
that the law was misconceived, and misstated 
to the jury. The law is undeniable, it is a 
matter of no doubt orkheintation with any 
man in this country who has been accustomed 
to administer it, or I will venture to say 
with any practitioner whose opinion is enti- 
titled to any weight, and I am alsH^of opinion 
that the law so laid downatended t« mislead, 
and must necessarily have tended to mislead 
the jury. Upon these grounds I have no 
hesitation in supporting the proposition of 
my noble and learned friend, that the eleventh 
exception must be allowed, 

Lord Campuki.i, : The only question is 
this, whether this misdirection shall be con¬ 
sidered as immaterial ? When 1 look gt the 
form of the issue 1 cannot say that it was 
immaterial, because the issue is “ whether 
the invention, as described in the said letters 
patent and specification, is the original in¬ 
vention of the pursuer." Now you cannot 
say that it was the original invention of the 
pursuer within the meaning of the issue, if 
it had been publicly known and practised by 
others before the patent was granted. It 
has been said that there was no evidence; 
hut I think that is a mistake—what conclu¬ 
sion the jury have come to I know not—but 
at the Bradley Iron-Works there was .such a 
rjyjghyje, as Mr. Rutherfurd acknowledged 
at the bar, as would Viave amounted to an 
infraction of the patent if the use of it had 
been subsequent to the patent. Then, that 
being so, I know not what conclusion .the 
jury ma^ have arrived at. They might have 
thought that this was a perf-.'t machine, 
that it was the same machine, and that it 
had been publicly used. If they had been 
of that opinhm, although it had been aban¬ 
doned, they ought to have found a verdict 
for the defendant. Under the circumstances, 
I regret exceedingly that I am obliged to 
concur iu the opinion that has been q^cpreSned 
by my noble and learned friends, that this 
eleventh exception must be allowed, and the 
consequence of that will be, that there must 
be a venire facia* de novo, and that the case 
must be tried by another jury. 


MR. OAVtOSOX’s ELECTRO-MAGNETIC 
EXHIBITION. * 

We have pleasure in directing attention to 
the interesting^^Actro-magnetic exhibition 
of Mr. Davidsdn, at the Egyptian flail, 
Piccadilly. The problem of producing mo- 
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liirc power- by electro-magnetism has for 
■tune time occupied the attention of scien- 
ytic met^ and considerable advances have 
been made, both in this cov^try and in 
Russia, towante the practical application of 
the effects produced by the galvanic battery. 
Professor Jacobi has propelled a boat, con¬ 
taining twelve men, by electro-magnetic 
giower. The earlier attempts to render the 
phenomena of electro-magnetism practically 
available, were based on the principle of 
reversal of polarity, or of alternate attrac¬ 
tion and repulsion by the positive and nega¬ 
tive poles. *It has, however, been disco¬ 
vered, th&t a much greater amount of motive 
power can be derived from the same battery 
by taking advantage of the following pheno¬ 
menon. When the galvanic current is con¬ 
veyed round a bar of iron by means of a 
coil of wire, the iron is found to be strongly 
magnetised, and again to lose its magnetism 
as soon as the current is cut off. So instan¬ 
taneous is this effect, that an electro-magnet 
of this description may be successively mag¬ 
netised and de-magnetised as many times in 
the bourse of a minute as the electric current 
may be produced or destroyed by the com¬ 
pletion or interruption %f the galvanic cir¬ 
cuit. 

Keeping this phenomenon in view, it is 
not difficult to imagine its application to 
mechanical purposes. A mass of iron may 
be moved backwards and forwards, like the 
piston of a steam-engine, between two' 
powerful electro-magnets ; or a wheel, with 
iron armatures secured in its circumference, 
may be set in rapid motion by the alternate 
attraction of two powerful electro-magnets, 
properly adjusted. 

The simplicity and elegance of the electro¬ 
magnetic engine afford reasonable ground 
%r expectation that it may hereafter, to 
some extent, supersede tiie steam-engine. 
The. only difficulty at present remaining to 
be surmounted, is # in the arrangement of the 
battery, (which corresponds to the boiler of 
the steam-engine,) and which, in the present 
state of chemical science, involves more ex¬ 
pense in producing a given amount of power, 
than would be sufficient to evaporate an 
equivalent quantity of steam. In some caSes, 
however, even at present, where power is 
wanted occasionally throughout the day, the 
electro-magnetic engine may be advantage¬ 
ously used, as it possesses the great advan¬ 
tage of costing nothing except when actually 
at work, and incurs no Waste of expenditure 
similar to that of getting up and keeping up 
steam. * 

Mr. Davidson exhibits the action of seve¬ 
ral model engines, which work a printing- 
press, a circular saw, and a small locomotive. 
One of the most elegant arrangements that 
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we have seen for some time, is a telegraph | 
which he has invented, worked on the samel 
principle as the engines. 'With the ingenious | 
electro-magnetic telegraph of Messrs. Cook 
and Wheatstone the public ant acquainted, 
through its employment on tne Blackwall 
and Great Western Hailways. In that ap¬ 
paratus, the signals are given by means of 
needles, and a code of signals is necessary t 
to conduct or to understand the operation. 
On Mr. Davidson’s plan, the letters of the 
alphabet are marked on keys similar to those 
of a pianoforte; and immediately on touch¬ 
ing a letter at one station, the same letter is 
lifted out of a small box at the othe£ The 
utility and beauty of a Bystem which can 
thus give nearly all the advantages of con¬ 
versation, with an interval of tens of miles 
between the interlocutors, need no comment. 
We understand that the principle of the 
engine and the telegraph is protected by 
patent.— Patriot. 

[We have not yet beon able to pay a visit 
to Mr. Davidson’s Exhibition, but from 
all we hear of it, we a.c disposed to concur 
most heartily in our contemporary’s recom¬ 
mendation of it to the notice of the curious 
in scientific mnttcrs.**Eo. M. M] 

kwbank’s hook or hydraulics—mb. 
walker's watkr-el kvator. 

Sir,—In consequence of your notice of 
Ewbank on Hydraulic Machinery, 1 was 
induced to purchase the work, and found it 
quite realize the expectations I had formed 
of it from the perusal of your paper. It is not 
only a compendium of the principal devices 
that have been employed in raising water, 
but it is a history of the progress of civiliza¬ 
tion and the arts, ft'hc zeal and fervour of 
the author, in his favourite studies, have 
given the glow of romance to a narrative of 
facts, and tb<; colouring of poetry to the de¬ 
tails of science. 

There appears to be nothing on the sub¬ 
ject of hydraulics that has (scaped his 
researches, if we except a late invention of 
our countryman, Mr. John Walker, of 
Crooked-lane, London, the knowledge of 
whicb could not have crossed the Atlantic 
when Mr. Ewbank’s book was published, or 
he would not have neglected to mention so 
novel and so simple an apparatus for raising 
water. 

About twelve months ago, the attention 
of your readers was directed by Mr. Bad- 
deley to Walker’s extraordinary hydraulic 
machines. After giving us statements, to 
which we could scarcely give credence, he 
promised to favour ua»with the results of 
further experiments, and to, report the pro¬ 
gress that might be made in applying these 
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machines to important purposes. If reports 
arc correct, Mr. Baddeley is sadly in arrear 
with a communication which cannot fail to 
be interesting to your readers. * 

1 am, ^lear Sir, 

Yours respectfully, 

John Wright. 

Reading, March 17£)i, ISJ3. 

BAROMETERS—THE DISPUTED STATEMENT 
OK DR. I.AUONKR.-(SEE NO. 1016, P. 53. 

Sir, —In ^default- of better authority, I 
will, witheyour pewnission, endeavour to 
remove the doubts of N. N. L., (in your 
No. 1016,) as to the correctness of the fact 
stated in his quotation from Dr. Lardner. 
But perhaps it may be necessary to premise, 
that as there are4x all times amongst your 
numerous readers a great number of juvenile 
searchers after scientific truth, it will he ad¬ 
visable/or me to give a more familiar illus¬ 
tration than would be required, were I 
addressing myself individually to the inge¬ 
nious and intelligent correspondent referred 
to. 

Now, in the first place, let us suppose 
that we could liquify iron in its cold state; 
then, as its 'specific gravity is little more 
than half that of mercury, the Torricellian 
tube would exhibit a column of liquid iron 
approaching to double the height of that 
which quicksilver presents to our observa¬ 
tion. If we were to put the two liquid 
metals together in the same tube* the column 
would be higher than that of mercury,, ig 
proportion (o the quSitity of iron used. 
This granted, I do not npprebend that u 
doubt will be entertained as to the fact of 
solid iron producing the same effect. m 

We may, with more show oi s reason, I 
* imagine, question the propriety of the sci¬ 
entific doctor’s assertion, that the “ iron 
float axmts the atmospheric pressure,” Ac.; 
seeing that the same effect must take place, 
whichever surface of the mercury bears the 
ball. 

The consideration of this question has 
sugggStcd jo my mind, whether or not a 
useful modification of the common barome¬ 
ter might not be constructed, with a solid 
rod of iron or steel floating in the mercury, 
say fourteen inches in length, and of a thick¬ 
ness sufficient to keep it steady within the 
glass tube; *with the exposed j»art of the 
iron rod graduated ^ a vernier. The range 
would be somewhat greater than that which 
mercury alone indicates, yet should not ex¬ 
hibit more than three divisions, and be called 
inches, as at present. 

I am, Ac., 

* John Crowthkr. 

Broaeley, March 14, 1843. 



T1IB NATIONAL DEBT IN RACKS* ON 
SOVEREIGNS. 

Sir,—Hiving in a former communication 
shown the number of sovereigns it will take 
to fill an imj>erial bushel, 1 will now, with 
your kind permission, state a case wherein 
such a mode of calculatitm might be adopted 
with advantage; antr-byway of elucidating 
some of the mysteries of our venerable 
friend, Francis Moore, at the same time, let 
us take “ occc mil.” from his hieroglyphic, 
a.d. 1843. 4 

•Then imagine sixty sucks of sovereigns, all 
standing in a row, with four bushels in each 
sack. Next imagiue sixty more such rows 
to fill up the solid square, and although we 
shall have sixty times sixty coomb sacks all 
full of sovereigns! it w&uld still require 
several sackfuls more (35 + ) to neutralize 
the burden upon the old man’s back. 

There are few readers of the Mechanics’ 
Magazine that cannot fully appreciate the 
v .due of high numbers ; it is to the unedu¬ 
cated classes the above statement would be 
inucb more intelligible than the double 
ellipse, (H,) with its attendant train of eight 
single ones. 

»J. Loose. 

Wolvcrton, West Lynn, Dec. 12 , 1812 . 

[The “ old man,” with “ the burden on 
his back,” of our sage friend Moore, is 
manifestly typical of that patient and endur¬ 
ing old gcntlcmun, known over the yvorld by 
the name of 11 John Bull,” and his National 
* ffAt. tin. M. M.J* 


' TIIK SERAl’HINK. 

Sir,— A communication a^xeared in your ‘ 
excellent Magazine some little time back, on 
the making of tongues for Scraphines, by Mr. 
N. S. Hcincken, and speaking of a scale of 
sizes he had adopted, that gentleman said 
that Bhonld it be of any service, he would 
forward it to you for insertion. Being in pre¬ 
sent want of such a scale, and totally Enable 
to obtain one, never having seen a scrapkinc 
in this part of the country, it will most likely 
afford me the means of constructing oue 
without the endless course of experiments, 
which proceeding in the dark would require, 
if Mr. Ifcinekcr, or any of youc correspon¬ 
dents, will oblige me ^with a scale which 
they have found to answer, through the 
medium of your pages. 

Yours respectfully, 

Henry Smith. 

Sunderland, March 2,1843. 


» RUNNING OF CANDLES.*—A, QUERY. 

Sir,—C an any of your ingenious corres¬ 
pondents explain a phenomenon which may 
be observed to the best advantage in good 
wax candles, though it may also be seen in 
common moulds. It is this. When the 
wax has been melted by the flame, and a 
f small pool of fluid wax is forming previous 
to the candle “ running,” there may be 6een 
two rapid currents, an upper and an under 
one, the upper one radiating from the 
wick, the under one tending towards the 
wick. If a few light black specks from the 
suulf dre in the fluid, they appear rapidly 
attracted and repelled by the wick. 

Yours, &c., 

C. £. K. 


THE NEW COMET. 

(Sir J. F. W. Herschel to the Times.) 

Sir,—I wish to direct the attention of 
your astronomical readers to the fact, which 
I think hardly admits of a doubt, of a comet 
of enormous magnitude being in the course 
of its progress through our system, and at 
present not far froth its perihelion. Its 
tail, for such 1 cannot doubt it to be, was 
conspicuously visible, both last night and the 
night before, os a vivid luminous streak, 
commencing close beneath the stars kappa 
and lambda (k and X) Leporis, and thence 
stretching obliquely westwards and down¬ 
wards, between gamma and delta (y and fi) 
Eridani, till lost in the vapours of the hori- 
3pn. The direction of it, prolonged on a 
celestial globe, passes precisely through the 
place of the Sun in the ecliptic at the pre¬ 
sent time, a circumstance which appears 
conclusive as to its comefcic nature. 

As the portion of the tail actually visible 
on Friday evening was fully 30 degrees in 
length, and the head must have been beneath 
the horizon, which would add at least 25 
degrees to’the length, it is evident that, if 
really a comet, it is one of first-rate magni¬ 
tude ; and if it be not one, it is some pheno¬ 
menon beyond the Earth’s atmosphere of a 
nature even yet more remarkable. 

I have the honour to be, Sir, * 

Your obedient servant, 

J. F. W. Herschel. 

Collingwood, March lil. 

8 p.m., March 19.—The tail of the comet, 
for such it must now assuredly be, is again 
visible, though much obscured by haze, and 
holding very nearly the same position. 

(Sir James South to the Times.) • 

Sir,—The brilliantStrain of light of which 
notice is given in TJte Times of this day was 
seen here on Friday evening at a little after 
7, and had very much the appearance of the 
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THhl COMET. 
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tail of the comet of 1811. Its highest point, f 
when I first saw it, nearly reached theta f 
Leporis, and (passing through the constella¬ 
tion Eridanus, uccame invisible to me from 
interposed trees when about 2 degrees from 
the horizon. More than 45 degrees of tail 
were measurable; stars of the 5th magnitude 
were visible through it by the naked eye, and t 
with a 42-inch achromatic of 2^ inches aper¬ 
ture, those even of the 8th were perceptible. 

At 7h. 33m. 28 sec. (sidereal time) a bright 
meteor issued from the very tip qf the tail. 

No trace of the above light could be 
detected here either Saturday, Sunday, or 
Monday nights, in consequent of cloudy 
weather. - • 

This evening (Tuesday), at about 10 
minutes before 8, the clouds cleared aw^y ; 
but no vestige of the train could be per¬ 
ceived in the neighbourhood which it had 
illumined on Friday night; but a diffused 
and. amorphous light, commencing at the 
Pleiades, and spreading over the entire con¬ 
stellation Aries, even through the haze, wjis 
too conspicuous to escape observation. 

If this be the tail of the comet, it indicates 
a very rapid motion orit northward. 

By a letter which I received yesterday 
from Mr. Shorts, of Christchurch, Hamp¬ 
shire, he has seen it earlier tliau any one I 
have yet heard of, inasmuch as he observed 
it three nights previous to the date of his 
letter, which is the 19th inst.; hence he saw 
it Thursday, Friday, and Saturday. 

J. South. 

Observatory, Kensington, Tuesday, 11 at nighg 
March 21. . 
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mitted me to see it, I found that it set with 
the stars. 

“ This evening I prepared lfly comet- 
seeker, a large oqe lately received from Mr, 
Ertel, and mounted cquutorially, in the hope 
of seeing it again, and of detecting its nu¬ 
cleus. I subjoin m>y notes of this evening. 

** Yours ever vei^ faithfully, 

"Edward Cooper. 

" March 14.—Mean time at Nice, 7 hours 
40 minutes.-^-1 have just lost the nucleus 
near the horizon. I found it by sweeping 
down the lifte of lighf. It appeared thus in 
iny little Harris's telescope with an object- 
glass of two inches diameter—[this diagram 
it would not be easy to copy in print—S], 
The star near it I^hould guess to be about 
the sixth magnitude; n cypress-tree un¬ 
fortunately impeded my view of it with 
my comet-seeker, which is provided with 
a micrometer, and, consequently, I “could 
not ascertain its place. 1 fancy it fo have 
been in or near the eastern limit of the con¬ 
stellation Cetus, probably tau Ceti or tau Eri- 
dani. The nucleus is stellar, and apparently 
about the 6th magnitude. The coma visible 
in the little telescope is of small diameter, 
no doubt mu2h affected by the strong lunar 
light. Gamma Eridoni is in the tail to¬ 
night, a little higher than midway. I esti¬ 
mate the visible tail as somewhat longer than 
the distance between Procyon and Rigel, or 
about 45 degrees. I did not see the nucleus 
for a sufficient time to he able to state the 
direction of its motiojj, but I fancy it is 
retrograde. * 

“ Edward Cooper." 


{Ed. Cooper, Esq., to Sir James South.) 

Nice Maritime, March 14,1813, evening. 

" My dear Sir James,—I beg to give you 
the following information relative to a new 
and very fine comet 

“ On Sunday evening last (tjje 12th), at 
about a quarter past 7, my servant called 
my attention to a white line of” light which 
he had jnst observed near the western hori¬ 
zon. It was like a narrow thin cloud of the 
description commonly called • cirrostratus, 
one find being apparently merged in the 
remaining solar light, and the other in or 
near the constellation Lcpus. There were 
very few clouds in the sky, and none near 
to this phenomenon. Last night, at about 
the same hour, my ser|ant again informed 
me of the reappearance of the light which he 
had observed on the preceding evyningi I 
found it in a direction parallel to the line 
joining eta Leporis with gamma Eridani, 
and that its apparent upper edge was rather 
below this line, and consequently that it was 
nearly parallel.with the equator. On watch¬ 
ing it as long as the light of the moon per- 


{Sir J. F. W. Hersehel to the Times.) 

Sir,—Last night being cloudy,’the tail of 
the comet wafnot visible here. To-night it 
is very bright: its direction and breadth are 
as before, hut, perhaps, some trifle curved, 
the convexity being upwards. Be that os it 
may, the line of the well-defined part, or 
axis, of the tail has evidently advanced 
northwards, and passes nearly through, but 
still t little below iota (i) Leporis: also its 
extremity has advanced in right ascension, 
and seems now to extend as far as he inter¬ 
mediate point between kappa (k) Orionis, 
and £ (zeta), or, perhaps, even »/ (eta) 
Leporis. The probability, therefore, is, 
that we sholf soon see the head.^ 

I am, Sir, your obedient servant, 

J. F. W. Herscheu 

Colliqgwood, March 21. 

(Mr. Q. Harris to the Times.) 

Sir,—I perceive that Hersehel mentions a 
comet* I yesterday received a letter fitiu 
Oporto, dated the 14th lust., which mentions 
that a splendid coiuet becomes visible there 
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at sunset, appearing in the west, and that it I The comet of 1811 had a tail of an appa- 
disappears pi the west at night. Perhaps Tent length of 23 degrees. That of 1744, 
you will mention this in your columns, and observed by Cheseaux, at Lausanne, was 
if you think proper to send it Dr. Herschel, remarkable frf its multiple tail, composed of 
pray do so. six divergent branches, embracing an extent 

l am, Sir, yours, &c. of 44 degrees in width, and spme of which 

^QuitiLKS Hakhis. had on absolute length of 13,000,000 of 

9, BiUiter-fquaro, March 21, ■’leagues. That of 1789 presented a tail of 

an apparent length of 68 degrees, whose in- 
(From a Passenger by the last West India fleeted form, according to the historians of 
Mail Steamer “ Tay.”) the time, resembled that of a Turkish scimi- 


extraordinary phenomenon was ob¬ 
served from the Tay to the W. and SSW. 
during the homeward passage on the tith, 
7th, 8th, 9th, 10th, 14th, 15th, and 17th 
inst. In appearance it was like a bright 
sunbeam, resembling in sbr^e a comet's tail, 
but more parallel, the altitude of the upper 
limb being about 32 degrees, and terminat¬ 
ing downward about 8 degrees above the 
lioriaon, in an oblique direction ; It was 
generally visible from half-past 6 o’clock 
until 9 o’clock in the evening. 

{From Report by M. Arayo to the Academy 
of Sciences.) 

"The comet was observed .for the first 
time on the evening of the 17th instant, 
owing to the state of the atmosphere, shortly 
alter sunset, towards the S8.W., although it 
had been already seen at Aussonne, as early 
as the 14th. Its focus was only visible at 
oar observatory on the 18th and l^th. It 
then occupied the constellation of Oriou. 
The presence of the* moon on the horizon 
permitted our viewing the Btar only for a 
short time, and the observations made were 
not sufficiently complete to enable the astro¬ 
nomers to collect all the necessary elements, 
and determine its orbit. Its^post striking 
feature is, the extraordinary length and slen¬ 
derness of its tail, winch presents itself 
under the form of a long white band. This 
luminous appeudage occupies a space in the 
heavens,' which cannot be less than 41 or 42, 
degrees, although its apparent breadth does 
not exceed 1 degree 15 to 20 miiiptes. 
Comets, however, have been seen!’ with tails- 
still longer but not, so slender. This appen- 
„ dage generally ends with two luminous lines, 
" between which le an obscure space; a dispo¬ 
sition that haq induced a belief that the tails 
of comets were luminous cone* internally 
empty. In^the present instance the con¬ 
trary is the case, the ligHl being visibly more 
intense in the centre than on the sides. The 
geocentric movement of the star is towards 
the north.” 

M. Arago then draws a curious parallel 
between a certain number of comets, which 
were remarkable for the extent of their toils. 
He cited, among others, the following in- 
stages »— 


tar, a similarity observable at thfe extremity 
of the present comet, but in a far inferior 
degree. Thq, tail of the comet of 1780 had 
an apparent extent of 9Q degrees and an 
absolute extent of 41,900,000 of leagues. 
Finally, the comet of 1818 made its appear¬ 
ance with ait appendage so out of all propor¬ 
tion that it covered a space of not* less than 
104 degrees. Its head was still under the 
horizon, when the extremity of the tail had 
already reached the height of the zenith. 

M. Arago, on examining the new comet 
wi”.i the polariscope, found its light redder 
than the zodiacal light, but without the least 
affinity with the polarised light. 


RAILWAY TRAVELLING. 

From the Report of the Officers of the 
Railway Department of the Board of Trade, 
for the last year (1842) it appears that the 
total number of passengers l>y railway during 
the year, was about niueteen millions; of. 
w?oin in round numbers, 18 per cent, 
travelled by first class carriages, 50 per 
cent, by second class, and 32 per cent, by 
third class. The number of accideuts (not 
including those which happened to individ¬ 
uals through their own carelessness) was 
only ten ; of deaths, five; of injury to per¬ 
son, 14. As compared with 1841, this t 
shows a diminution of close on two*thirds in 
the accidents,, fqur-fifths in the deaths, and 
four-fifths in the cases of injury to person. 
During the same period, the gross receipts 
amounted to 2,731,687/. from passengers, 
and 1,010,885/. frqm goods. , 


HOLLOW. AXLES—Not NEW. 

Sir,—Mr. York’s hollow axle, though 
patented (!) is certainly not new, by a cen¬ 
tury or two at leastr Galilqo, the first, I 
belieVe, who examined mathematically the 
resistance of soliis to fracture—has ahQ&i\ 
that a hollow cylinder grill present the most 
resistance, and that the resistance will be 
greater in the transverse direction according 
as the hollow part is greater, lie shows 
further, that the resistance of the hollow 
cylinder will be to that of the solid one, as 
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the whole radius of tlip hollow is to that of I 
the solid. Thus, the resistance of % hollow| 
cylinder- having as much vacuity as solid, 
will be to the resistance of utsolid one, as 
y/2 to 1, or as 1*141 to 1*000; tor the 
radius of the former wi)l be V 2, while that 
of the latter is unity. The resistance of a 
,hollow cylinder, having twice as much* 
vacuity as solid will be to a solid one as 
J 3 to 1, or as l*75f to .1*00 for the radii 
will be in the ratio of V 3 to 1. The resis¬ 
tance of a hollow cylinder of which only one- 
twentieth part is solid will be to th|t of an 
entirely .solid cylinder of the same dimen¬ 
sions as V'2l to 1 Or as 4*31 *to 1*00, and 
so fofth. 1 am, Sir,the.,. 

Mathkmatiuus. 

% 

TKS8KI.ATED PAVEMENTS. 

Prosser’s Process of Manufacturing the 
Tessera. 

At a late Evening Meeting of the Society 
of Arts, Mr. lllaslificld. described the new 
.material for tesselatcd pavements, and ex¬ 
plained practically # the process of construct- 
- iug the some. The Roman tcsselated pave¬ 
ments, described by Vitruvius, specimens-of 
which are still in the British Museum, are 
coloured marbles of various kinds, and of 
different degrees of compactness and dura¬ 
bility. ' TJjree years ago Mr. Prosser disco¬ 
vered that by subjecting a mixture of pul¬ 
verized felspar and fine clay to a strong 
pressure between steel dies, the powder wfts 
compressed info about one-fourth of Ms 
bulk, and became a compact body, much 
harder and considerably, less porous than the 
common porcelain. . The'first application of 
this discovery was to the manufacture of 
buttons, which are more durable and less 
expensive than those iu ordinary use. One 
of tbie principal uses to which this invention 
iiaapplied, Is that of constructing tessene for 
pavements. The machine for making these tes¬ 
sera: is very simple; a vertical screw, worked 
by a horizontal handle, twenty-four inches 
iu length, is furnished with a steel die at the 
bottom, of the Bauic shape as the intended 
tessene; immediately below this die is a 
cavity formed in the bed of the machine 1& 
inch in depth, and corresponding with the 
die which works into it. .The cavity being 
filled with the poWdefJfcn as dry a state as 
possible, pressure is applied by tuming v the 

a le of ther screw rapidly round*; and the 
of powder is thus,reduced in thickness 
from inch to three tenths of an inch. 

„ .Each tessera, When formed, is raised from 
the bottom of the cavity by a moveable bed 
or die, worked by a vertical rod attached to 
• treadle. When removed from the press, 
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the tessera: are placed in an oven to undergo 
the process of baking. These -fossene will 
bear a pressure of forty tons, and have been 
put to the most* severe test in respect to the 
effect of frost on them, having been im¬ 
mersed iu boiling water and then exposed to 
a temperature oL 32^ They may also be 
exposed to a considerable degree of heat, so 
that Hues may be constructed below the 
tessdated paveynents thus formed without 
causing uuv injury to them. Blue and 
green colouring is effected by metallic oxides 
in the process of hiking, but other colours 
are mixed up before being submitted to 
pressure. Compact and durable bricks are 
also made by a similar process, but subjected, 
of course, to a mgpli greater pressure, which 
is effected by the use of the hydraulic press. 
Slabs of elaborate design, and inlaid with 
coloured devices, suitable for chimney-pieces, 
Ac., ase also made by this procesg, being 
submitted to a pressure of.250 tuns before 
baking. The subject was illustrated by 
specimens; and several tessera: were made 
by the machine and distributed among the 
members of the society. 


NOTE* A NO NOTICES. 

Liquultiiue. —Mr. J. Ftttzsclie has communicated 
to the Imperial Academy a method of preparing In¬ 
digo blue iu the moist way, by pouring hot alcohol 
and a very concentrated solution of caustic soda on 
equal quantities of pulverized indigo of oommercc, 
and grapo sugar, contained in a flask. The ingre¬ 
dients arc to be well shaken togetiier, the ilfsk is 
then to be liiled with alwhol, corked and placed 
aside for a fev? hours. The clear contents are then 
to be decanted into a larger vessel, and to remain a 
Jew days loosely covered; when the oxidation wilt 
be complete, and the indigo bine will have separated- 
In iaininai crystals.— C/um. Oaz. 0 

The Art of Glue* Staining .—Tile increased use 
* made of Btaiuqp glass in England Is exceedingly 
gratifying, and mo excellent specimens wlileh have 
been prepared lately show clearly, as the writes liar 
on many other occasions asserted, that we cduld 
produce stained glass quite equal to anything that 
was done by our forefathers it proper encourage¬ 
ment were atlbrded to the professots or the art. 
Dljlicult of attainment, expensive iu.lts processes, 
so much so, indeed,* as almost td prevent experi- 
inentjAizing except lor actual commissions, and 
labouring ufldcr the weight oT au-erroneous opintou 
that tlic art was lost, glass-painting had remained 
fur a long time in a vgry languishing condition. 
Latterly, however, it has revived considerably, and 
many large works in various part*' of the country 
are nqw in progress. The opiuion entertained of 
our wimt of skill In glass-painting Ik hardly yet re¬ 
moved. The Author of *A lew words to Church 
Builders,” says, •* stained glass is of much im¬ 
portance in giving a ohafctened and solemn effect 
to a c)lurch. Those who travel.on' the Continent 
might lind many opportunities bf procuring from 
desecrated churches, at a very tiifliug expense, 
lifhny fragments which would lie superior to any we 
can now make. But if it be modern, let us at least 
imitate the designs, if we caunot attain to -the 
riclincsl of hues which our ancestors possessed.” 
Against the opinion to be inferred front this, wo 
will venture to place our feeble protest. There la 
much old stained glass to he found on the Continent 
Inferior to what wo can now make, and there it not 
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a great dcakwhich we could ncfe equal if the proper 
opportunity were afforded. Moreover, we do not 
believe there are any hue* possessed by our fore¬ 
father^ whlchrcould not now be produced.— Mr. 
Geo. Godwin — Civ. Rny. and Arch, Journal. 

Improvement in Iron Boat *.—We notice in the 
Pittsburgh flJ. S.taapers, that an improvement has 
been made In the. CCMructiou of Iron Boats, In¬ 
tending to render them safe from accident, of 
which the following explanations may not be un¬ 
interesting. The Vessel bSng built in the ordinary 
manner, an inney lining Is introduced between the 
ribs, and fastened to them by screw boltB or rivets. 
This lining is from two to three Inches apart from 
the outer covering, thereby rendering the spaces 
between tho ribs, a complete set of iron boxes. As 
the tuner sheathing is madt-gvater tight as well as 
the outer, however much the outer may be damaged 
the Inner will still keep the yessel safe, and as the 
leak can only extend to tho space between the rib 
or ribs, Immediately injured, a great amount of 
damage outside would cause but a small leakage. 
The lining being attached ttytlic upraised limb 
or llanch of the iron rib, before it cau be injured, 
the ribs must be torn apart, but to sunder them 
seems next to impossible, from the substantial 
manner in which they arc held to their places, by 
the Inner lining; but even should any partial da¬ 
mage occtir, the bolls being easily got at any leak¬ 
age could be quickly stopped. At a comparatively 
small expense, a vessel is rendered by this combi¬ 
nation, a great deal stronger than one built In tho 
old manner. Bulkheads are entirely dispensed 
with, leaving tho rhu of the ship perfectly clear, 
an altair In itself of great importance to a ship of 
war, where room for manumvring and the health 
of a large crew is indispensable. I Vis added that 
the Government steamer, now on the stocks at 
Pittsburgh, Is to he supplied w1|h this lining, and 
when finished she will be the handsomest, 

. ftrongest, and safest Iron boat afloat. *' 

. " Immense I^on Bar*. —The Merthyr Guardian gives 
1 an account of an extraordinarily large bar of iron, 
which was lately cast at the Dowiats Iron Works. 
The pile, weighing about 3000lbs., after being 
sufficiently heated, was taken to the hammer aud 
shaped into ajhloom; iteswas reheated, and drawn 
a second time under the hammer, dftcr which.it 
was again hefited (for the third time), and worked 
in the rolls to a round bar, eight inches in diame¬ 
ter, an^about fourteen feet long. A correspondent 
of the time paper incnttyn* us something still more 
remarkable, a cable bolt x which has been since 
cast at the Cy&rthfa Ironworks. CUcpile, weigh¬ 
ing abfett 2(5 cwt., was, after being properly heated, 
taken ou^ of the heating furnace *nd put at once 
into tho rolls, and, in the short space of twenty 
minutes, came out a perfect bar, about six and a 
half Inches diameter, nearly twenty-seven feet in 
length, and as 41 straight as a line." 

Death from Sieves .—In all cases of death from 
stoves, Leblanc lias found thfcre was more or less 
carbonic acid In the qjr. He has observed* even 
one per cent, or this gas to destroy arf animal in 
two minutes—a fact which explains many of the 
oircumttauees which Appeared some years agq in 
r the evidence of some Londdn chemists, respecting 
the influence of ffoycc'a stoves. It is quite obvious 
that their structure was dangerous. Leblanc found 
that a candle Was extinguished in air containing 
only from 4J fo ft per cent, of carbftnic acid In 
such an jffmolphero life may he kept up for some 
‘time, but respiration is oppressive: Even ;* per 
pent. In the atmosphere killed birds; and yet we * 
“ have seen statements which affirmed that upwards 
of 3 per cent, had been detected in the London 
theatres.— Tran*. Glasgow Phil. Soe. s 


NOTES AND ljoTICES. 

I Casellatt Improved 1lain Gauge consists of a linl- 
i)w cylindrical vessel, 23 inches high and 3 inches 

« pd 7-12ths in diameter, mounted upon a liol* 
>w base, Tunning the segment of a cone, whoso 
lower diameter is 13 inches, ppp£r diameter S 
inches and 7-l2Vhs, "and height tf inches. This 
may be filled with dry sand, or other substance, to 
give steadiness to the apparatus.- It is furnished 
with three pointed legs, for the purpose of flxing it 
Into the ground. At the top of the vertical cylinder 
an open basin, of tho same form and size as the 
base, perforated in the bottom with an aperture 
equal to one twelfth of an inch in diameter, through 
which the rain collected in the basin descend^ to 
the bottom of the cylinder, and the height of the 
column of water so collected is shown by a gradu¬ 
ated glass tub#attached to the cylinder, aud com¬ 
municating therewith at bottom. The tube is half 
an inch in diameter internally, and the graduation 
of the tube is iif inches and tenths uf an inch. The. 
collective areas ofjhc cylinder aud glass tubeJ>eing 
equal to one-tenth of tho area of the basin at top, a 
scale is rcadlfy formed for ascertaining the depth of 
rain ffilleii on the surface of tho earth In a* given 
time. The mode of adjusting the pluviameter be¬ 
fore using it is merely.ti 111) the cylinder with 
water, usually lip to zero, on the side.— Alhcfueum. 

Application of Manual Power to Railway Loco¬ 
motive*.— Mr. Tate, contractor fur keeping the rails 
and road of the Grand Junction llailway in repair, 
has constructed a machine which does not weigh 
inorp than about 4 cwt., by which two men can, for 
a snort time, convey it, themselves, and four men 
as passengers, at a speed of from twenty to twenty- 
five miles per hour; and, ?+ half that speed, 1 have 
no doubt, they would carry three times that num¬ 
ber. A little boy, not more uian seven or eight 
years old, propelled the machine, from a state of 
rest to a speed of from three, to four miles per hour, 
with myself and another person on It, weighing 
together, i imagine, not less than 7 .cwt.! Mr. 
Tate is of opinion that when labour Is cheap, and 
under peculiar circumstances, manual labour may 
be even cheaper than hones or steam, especially** 
where speed is required. The machine alluded to 
was made to accommodate the workmen, &c., on 
the line, and Mr. T. informed me that, with two 
null, lie has gone over fifteen miles of the line, 
stqpping at twelve different points, within the 
hour. It is well known that n horse, on a good 
railway, will draw at least fifty passengers at the- 
rate of twelve miles per hour; assume, therefore, 

, that eight men shall be equal to one good horse 
(allowing 20 or 2J per cent, for friction of machinery, 
wo shall then still have a power equal to the 
horse), aud, as that number exceeds the usual 
average number of each train on the Greenwich 
Railway, is tlierc anything to prevent six sets, or 
gangs, of merrperforming 112 trips per day—viz., 
qycry quarter of an hour each way, for fourteen 
hours: fifty persons each trip, or AGU0 per day l 
and, if so, and able-bodied inen can be procured at 
2s. per day, then manual power will be cheaper 
than Horsts or steam, as this would only amount to • 
about Is. per trip, or about oneibrthfng each for the 
whole distance of nearlyibur miles, or less thffii the 
sixteenth of a penny per mile I! Mr. Tho*. Mol - 
ley.—Mininy Jo hthuL * 

Erratum .—The Self-Registering Barometer and 
Headman's Improved Baromctef — In (he letter of 
p. 110, col. J, line 4, for 


W. M. G„ No, 10UB, 
system read c Morn* M 
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HENSON 7 S AEKUUL CARRIAGE. 

(Patent dated September 20, 1812; Specification emoiled March 29,1813.) 

• [For the Mechanics* Magazine.] # 9 


We have taken the earliest possible 
opportunity of examining the specifica¬ 
tion of this wondqgfuHy well-heralded 
invention, and now propose to lay before 
our readers the results of that examina¬ 
tion, and of our cogitations upon it. 

We rtiay confess, at the outset, that we 
were of the number tf those who looked 
on the announcement, that Mr. Henson 
had constructed a machine that would fly, 
with great incredulity—an incredulity, 
however, arising rating from a recollec¬ 
tion of the many previous attempts of the 
like kind, and the miserable uniformity 
of their failure, than from any want of 
faith an the resources of science «md art, 
to achieve even greater triumphs. Con¬ 
sidering that mechanical flying, though 
not unfroquently assayed, has never yet 
lifted inen above the surface of their ter¬ 
restrial home, and that even the more 
novel and successful balloon has never 
yet been turned to any practical account 
Tor purposes of transport, it cannot be. 
deemed wonderful, that even hopeful and 
well-informed persons should have been 
inclined rather to deride the pretensions 
of this new adventurer than to encourage 
his attempts. In probability, if he had 
contented himselr with derrrtmstrating on 
paper, however clearly, that his machine, 
if constructed, would really travel through 
the ffir, he would have met with but little 
attention; but he went so tyr, of himself 
as to construct models of no inconsider¬ 
able magnitude, and these, we are told, 
exhibited capabilities so striking and un¬ 
expected, that wealthy and influential par¬ 
ties were thereby induced to encourage 
and support him, and to apply to Parlia¬ 
ment for an Act of Incorppratikn, the 
better to enable them to carry their views 
into effect.* • ^ 

The results, scientific, political, andsocial, 
which must follow the success of such an 
invention kre obviously of |he most mo- 
mentous'character $ but at present we ad¬ 
vert to them no further than to say, that 
they have induced us to give ail the atten¬ 
tion to the present attempt whichnhe very 
brief period that has elapsed since the 
enrolment.of the specification would per¬ 
mit. * * 

The principal part of Mr. Henson’s 

- #. - 

* Mr. Roebuck moved for leave to bring in the 
bill-on the 24Ui instant. • 


machine, consists of a frame (A A, pre¬ 
fixed figure) of not less than 150 feet 
long, by 30 feet wide, covered with silk or 
linen, and constructed so as to combine 
extreme lightness with the requisite 
strength. In the middle of the length of 
this frame, and immediately beneath it, 
are a steam-engine and car (G). Attached 
to lhc*middlc of its hinder edge is a tail 
(E) of 50 fret long, and beneath this is a 
small vertical rudder (H), or “second tail.” 
These caudal appendages are governed 
bx cords led into the car, and are intend¬ 
ed to direct the flight. A small vertical 
web, extending across the main frame 
from back to front, and directly over the 
car and engine, seems designed to dimi¬ 
nish lateral oscillation. The entire area 

the supporting surfaces is about 4,500 
square feet. 

So far wc apprcjjgnd our readers will 
see nothing to inake r thc machine fly; 
especially as. we have to add, that this 
gigantic frame, though really serving as 
wings, is jointless and rigid. It still re¬ 
mains to put the machine in motion, and 
to keep it in motion by means within it¬ 
self—the last being the grand difficulty, 
which has deterred by far the greater 
plumber of those who have thought on 
jhc subject, and defeated such as have 
been sanguine enough to try to reduce 
their plans to practice. 

It is in diminishing, if not altogether 
destroying this difficulty, that Mr. Hen¬ 
son’s talent has chiefly, but by no means 
exclusively, shown itself. Iiis device for 
the purpose is as follows. The machine, 
loaded and prepared for flight, isto be 
placed at the top of an inclined plane, in 
descending which it is expected it will 
acauirc such a velocity as will produce a 
sufficient amount of pneumatic resistance 
on its under surface to sustain the weight 
of the whole. It is the chief office of the 
embarked steam-engine to counteract that 
idccay.of the acquired velocity, which the 
resistance of thtf air to the forward flight 
will necessarilyproduce*and this it effects 
by giving rapid m(. .ion to two sets of vanes 
or propellers (I) JD), like windmill sails, 
situated at the bade- edge of the wings, or 
main frame: eacH set consists of six vanes, 
and each vane is ten feet long. Since 
the power sufficient to maintain the velo¬ 
city against the resistance of the air is 
but a small part of that which would be 
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necessary to sustain the machine, it is 
calculated that Mr. H. thus get# rid ol 
the necessity of carrying yiore than a 
small part of the weight of machinery, 
fuel, and water, which he would other¬ 
wise require. I 

Our readers will see at once ihat this* 
separation of the starting from the main¬ 
taining power is the main feature of the 
invention, and is perhaps the only mode 
in which the inherent difficulties of the 
subject could be avoided—until at least 
we have command of processes much 
more prolific of power in proportion to 
the weight of their requisite apparatus 
than any with which wc arc at present 
acquainted. Notwithstanding all that Air. 
llenson has most ingeniously done to di¬ 
minish the weight of his engiue (which 
we shall describe by-and-by,) we appre¬ 
hend it is on this device or to the adop¬ 
tion of some of the many equivalent 
modes of obtaining the initial velocity, 
independently of tljp embarked power 
that his hopes of success must chiefly 
rest. 

Fundamental therefore as is this prin¬ 
ciple, it is important to see that it is no 
untrustworthy fancy or baseless novelty; 
to win our confidence it ought to cor¬ 
respond exactly with known appearances 
and results. Happily for this momen¬ 
tous art just struggling into being, here 
is no difficulty. In the case of a clocl^ 
the power which first draws the pendu¬ 
lum aside'to set it a-going is really that 
by which the cloclf continues to go: the 
weight, or spring, restores continually 
the continually occurring decline of the 
original velocity. Just so, the power 
by which the aerial carriage will be 
sustained, will be really teat which 
gives it the necessary velocity at first; 
the steam-engine will merely make good 
the loss as it occurs; that is, if we sup¬ 
pose tfic flight to remain unvaried in 
elevation and speed. Again, a steam¬ 
boat moves at first slowly and heavily 
under the whole power of the engine; 
we continuo to urge the application of 
the power until a spejd is attained, at 
which it is full] occupied in counteract¬ 
ing the resistance or the watef. The 
first office of the engine, that of giving 
velocity to the boat irassentially different 
from the last, that of jifst overcoming the 
resistance by which that velocity would 
otherwise be destroyed. If we had been 
contented with a lower speed, we might 
have greatly relaxed the efforts of the 


engine as soon it it was attained, and if 
the engine had consisted of*two parts, 
one of which jpras sufficient to overcome 
the resistance at the intended velocity, 
the other (theoretically speaking) might 
have been stationary, and have pushed 
on the boat till That^mocity was obtained. 
The vessel goes by the speed givcu her 
by the supposed stationary engine; she 
continues to go because the engine on 
board just^balance^ the retarding force of 
the water. The same remark applies to 
locomotive railway engines. Mr. Henson 
closely follows out the analogy; he sets 
his machine a-gping by its descent down 
the inclined plaq^f and he keeps it going 
by the engine he embarks in the carriage. 

This conclusion is the more to be relied 
on, siqce it accounts for much which 
seems puzzling in the flight of birds. A 
large and heavy crow may be seen Bailing 
“ in mid air” on a summer's day, slowly 
circling amongst his companions, scarcely 
moving his wings for many seconds toge¬ 
ther. Sinci^ it is not imagined that the 
law of gravitation is suspended in his fa¬ 
vour, the wonder is how he keeps him¬ 
self from falling. But if the same bird 
be observed closely when he rises from 
the ground, it will be seen, that in com¬ 
mencing his flight, he makes great, and 
sometimes even violent efforts with his 
wings until Jic has aAjuired the needful 
horizontal velocity; then his strokes be¬ 
come slow and easy, and if he had been 
so constituted, he might, as far as uniform 
flight is concerned, leave behind him 
much of his tffuscular weight and strength. 
When, therefore, he is easily wheeling 
over our heads, he is doing so, not by 
power applied at that instant, but by that 
which he exerted when he gained his 
original velocity—its decay having been 
consttfitly repaired by the geutle efforts 
he subsequently made. A hawk hover¬ 
ing without progressive motion, above a 
spot in season of prey, can only maintain 
his elevation by rapid strokes) but as 
soon as he takes an onward flight, his 
violent efforft cease, and the boats of his 
wings become sloqfc, long, and gentle. 
Nature however furnishes a still closer 
likeness to Mr. Henson's device. A large 
bird on taking its flight from a high tree 
or rock, will often save himself the severe 
labour «of the start, by first making a 
descent; he thus gains a velocity which 
brings into due play the resistance of the 
air, and he ealily rises and improves his 
speed Igy his subsequent and gradual ok- 
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ertions. Now this is exactly the course 
proposed by Mr. Henson. 

Tn all this, ingenious and highly im¬ 
portant as is its application^ the present 
purpose, there is nothing which does not 
follow at once from the first principles 
of mechanical scienftr. *A body once in 
motion will continue to move for ever if 
but opposing forces be taken away. To 
take them away and to countervail them 
are the same thing. Mr. llehson starts 
his machine, and thin merely counter¬ 
vails the resistance. 

The questions still remain, What is the 
resistance P And will his engine be able 
to countervail it ? BefofiAnswering these 
let us first see w r hat his engine is. 

The boiler, which combines in a re¬ 
markable degree, lightness with evapo¬ 
rative grower, consists of nearly 2>0 in¬ 
verted truncate!! hollow cones, from 30 
to 36 inches long, and whose larger and 
smaller diameters arc inches, and 1 
inch respectively. These are placed 
around and above the fire, to the direct 
action of which they prescut about 50 
square feet, the total heated surface being 
at least double that amount. If this sur¬ 
face be only as productive of steam as 
the average of that of locomotive en¬ 
gines,— that is, if it evaporate 18 pounds 
per square foot, per hour, under' a pres¬ 
sure of 50 pounds*abovc the, atmosphere 
per square inch, * the total evaporation will 
be nearly 1800 pounds, or 2 8‘8 cubic 
feet pf water, producing, according to 
Pambour, 8611 cubic feet of steam per 
hour. u 

The condenser is composed of a num¬ 
ber of small vertical pipes, of thin ma¬ 
terial, exposed to the current of air pro¬ 
duced by the flight of the carriage. In 
our publication of the 11th ult., No. 1022, 
Mr. Craddock showed the efficacy of 
this plan of condensation. Mr. Ilinson 
reckons on obtaining an available vacuum 
• of from 5lbs. to 8lbs. per square inch: 
he proposes also to use the steam expan¬ 
sively, cutting it off at one-fourth of the 
stroke. <• 

From these dats^-if realized, it follows 
that his steam-engine will be of about 
Intones power, even according to Tred- 
gold’s ^ formula, in which the deduction 
for friction is specially inapplicable to 
the present case. Mr. H. proposes a 
degree of expansion, which, as he is 
necessarily without an effective fly- 

•*8e« Parkeaoo Steam-boilers, Table, page 47, 
col. 41. . 
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wheel, we think is incompatible with 
|hc steadiness of action his carriage 
will require; and, but thrt we think 
he must life content with less gain 
. of this kind than he contemplates, we 
should hsfre been ready to give his en¬ 
gine crclit for a power of 20 horses. 
To augment its power, however, to a 
great degree, without materially adding 
to its weight, there are in reserve the 
conduction^pins of Mr. C. W. Williams, 
and other inventions which have been 
recently matured. The quantity of wa¬ 
ter required^to werk this engine is but 
20 gallons: the weight of the entire en¬ 
gine and water is only about 600lbs.; 
thad of the entire machine, engine, wa¬ 
ter, fuel, managers, passengers and cargo, 
ready for flight, is estimated to be about 
3,000lbs. 

The entire weight divided by the en¬ 
tire area gives a load of two-thirds of a 
pbund to the square foot. Many birds 
are loaded to the amount of an entire 
pound to the same area. The advantage 
in favour of the machine is somewhat 
increased by the known fact, that the 
resistances of large surfaces are some¬ 
what greater on an equal area, than those 
of small ones. 

That branch of mechanical philosophy 
which should supply the facts and ar¬ 
guments required by the remaining in- 
vTstigation is confessedly obscure and 
Unsatisfactory; the very points which 
are of vital consequence to this invention 
are those on which theory goes singularly 
astray, and experiment is as singularly 
deficient. We shall, however, apply to 
this important cose, the common theory 
as it stands, partly that attention may be 
drawn to ijs great defects. 

In the diagram (next page) let A B re¬ 
present in section the main plane or wings 
of the machine; A D is an horizontal 
line; the machine is stipposed to travel 
from A towards D, and its lower eflgc A 
to be always in the line A D. The air 
is supposed to be perfectly still. The 
machine is supported by the resistance 
created by the imuulse of its under sur¬ 
face on tne air as* it advances: but the 
same resistance which hinders .its fall 
hinders "its advance, and if unopposed 
gradually destroys its sustaining velocity. 
To learn, therefore, what power is re¬ 
tired to keep up the original velocity of 
ight, we have to ascertain, first, what 
speed and inclination are requisite to 
obtain from the air the necessary sup- 




A I); and, again, that 
or the impact of the 


port; and, secondly, what is*the retard¬ 
ing effect produced by that speed &nd in¬ 
clination,? ' * 

If the surface A B had*been perpen¬ 
dicular to its own path, there would have 
been comparatively little difficulty in%as- 
certaining very nearly the pressure oc¬ 
casioned by its impact on the air; the 
ordinary theory (which proceeds on the 
supposition that each particle of air is 
struck once, and. then retires between its 
fellows without further effect) concludes 
that the pressure on a given area, at a 
given velocity, is ctfbal to the weight of 
a column of ah*standing on the given 
area, and so high, that a body falling 
from its surface would acquire the given 
velocity. A column of air, whose hori¬ 
zontal section is a square foot, and which 
weighs one pound, is 13*28 feet high; 
a body falling that height acquires a ve¬ 
locity of 29*15 feet per second; from 
which it is inferred that a plane surface 
of afoot square, moving in air at that 
velocity, and perpendicularly to its own 
path, encounters^ resistance of just one 
pound. Different weights of resistance 
attend velocities which are as the square 
roots of the weights. To state the same 
assertions algebraically, let f be the re¬ 
sistance in pounds, and v the velocity in 
feet per second; then, * 

V f = _JL_ or /= — V ^~ . 

J 29*15 J 849*7 

But experiment has shown (Young’s 
Nat. Phil. vol. 2, p. 229) that the resist¬ 
ance is somewhat greater than this, and 
is better represented by 

<//** —— or/=*._** _. 

J 22*36 I J 500 

We shall tfhpposc this formula to be 
near enough to the truth for thfe present 
purpose, although some experiments 
would indicate a stiU higher ratio of re¬ 
sistance to velocity. 

It is next necessary to deduce from 
this result, if we can, the resistance of 
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n surfaces which Ire oblique to the line of 
i| their own path. vFhis has been attempted 
!* by considering, first, that the oblique 
surface now encounters a stream of wind, 
not of its own entire depth as before, 
but only of the depth B D, or of the sine 
of the auglc Q A. ~ 
the force of the aW 

surface, is exerted in the direction b a, 
while the resistance of the plane is in 
that which is perpendicular to its own 
surface, or h d; % the necessary resolu¬ 
tion of the force gives again, for the 
measure of its efficacy in the last* men¬ 
tioned direction, the same quantity, viz,, 
the sine of h i/ijt, or of B A D. It is 
concluded, therefore, that the pressure 
sustained by the oblique plane, in the 
direction perpendicular to its own surface, 
is as the square of the sine of its inclina¬ 
tion. Or if we make a it equal to B D, 
and draw d b perpendicular to A B, wc 
shall have the following proportion 
A B : resistance to perpendicular surface 
: : d b : resistance to oblique surface in 
the directing d b, perpendicular to itself. 
But this resistance must he again re¬ 
solved into two, of which the vertical 
component will give the support given 
to the machine, and must be equal to its 
weight; and the horizontal one the hori¬ 
zontal resistance to (light. This is con¬ 
veniently done by making a V = d b, 
and drawing d' a andV d'; the former will 
give the resistance to falling, and the lat¬ 
ter the resistance to flight; that is, since 
L V a d' ■= /BA D, denoted by r, the 
• resistance to falling is represented by 
sin. 3 r cos. 7, and the resistance to flight 
by sin. 3 r; these quantities being each 
multiplied by the resistance to a plane 
of the same area, when perpendicular to 
Its own path. (Greg. Mecb. vol. i., 
page 545-f Marrat’s Mcch. page 258, 
&c. tie.) # 

If this theory were to he relied on, wc 
■«2 

should then have /= — sin. 9 r cos. 

500 

for the resistance to falling, on each 
square foot* from which it is*easy to learn 
the velocity which would susSin the ma¬ 
chine at a given aftigte, or the angle re¬ 
quired at a given velocity. As we Jiiive ' 
to do thiefly with small angles, and have 
no exact purpose in view, we make cos. 
r=l, and then 500 f—r? sin. 2 r, or 22*36 
v sin. r* If the load be, as in 

• From thi* equation it follow*, that, aaloiigaa 
the angles arc 90 small that cos* r may bo token r* 
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Mr. H.’s proposed mttihine, £ lb. per take into account; in fact, here as else* 
foot, and tjie speed 50 wiles an hour, or .where theory fails, not because its argu- 
73 - 3 feet per second, we get •mentatfon is incorrect, but because the 

22*36 x -/* _ . • D assumptions*on which it is* founded are 

—73*3- = ~ sin * » t * iat incomplete. And here recorded expe- 

. * , , ,, , riment aiso fails to furnish the facts nc- 

is, the angle so discovered would be ne- (lC cssary lor our guidance. We cannot 
ce6sary, in the case s&pposed, for sustain- discuss tne subject in this article with the 
ing the weight of the machine. Hut since particularity its importance demands, but 
the vertical and horizontal resistances are j t j s essential to remark the two principal 
to each other as the cosine and sine of points in which the experiments are dc- 
the same angle, and the vertical resist- lective . Pirst, while they include an- 


ance is here equal to'the weight of the 
machine, or JiOOOlbs. we shall find that 
the resistance to flight 

is sln 111 — x aodofbs. = 77libs. 

cos 14 * ‘Jo 

to remove which, at the rate of 50 miles 
per hour, would require a paper of 
about *100 lior^s. 


gles from all parts of the quadrant, they 
pay but slight attention to the small 
ones concerned in this question: now 
it is precisely at these small angles, 
that the results of theory and experi¬ 
ment most widely differ, and no the¬ 
orem deduced from the resistances at 
greater angles, reproduces with even to¬ 
lerable correctness those which affect the 


Wo have thus far pursued the enquiry 
in this manner with the view, not of es¬ 
tablishing thereby a true result, (for the 
existing scientidc apparatus is not suf¬ 
ficient for that purpose) l>u|j of clearing 
the way for a statement of what is 
needed to that end. The theory is ut- 
' terly at variance w ith natural facts. Ac¬ 
cording to it, a bird weighing lOlhs., and 
loaded to the amount of one pound per 
square foot, must exert in its flight, 
merely to keep up its sustaining velocity, 
a force nearly eqdhl to six< tenths of a 
horse power; and at JO miles an hour, 
its front must present an inclination 
equal in average effect to that of a plane 
elevated nearly 50 degrees. It is clear 
that the position thus assigned by the 
theory is very far from that which birds 
assume, and if their muscular power 
has always been supposed to he very 
large, nobody ever imagined that two 
geese would overpower one hsrse. 

The experiments of Robins, llorda, 
Hutton, &c., clearly show that the true 
state of the case, while it has some faint 
and general resemblance to the results 
of the theory, is brought about by cir¬ 
cumstances‘-■which that theory docs not* 

- -___ „ . V _ 1 _ 

I, the power required for maintaining the flight is 
equal at all speeds: with*u high speed the angle 
wU) he small—with a low one, large. Thu addi- 
tfriptl power required to attain the high speed In 
applied at starting. 1 

Keeping in mipil the same limited application of 
the simplified formula, the number of horses’feowcr 
required to maintain the flight maybe exhibited 
thus: let w -= the entire weight, and a the entire 

.UP.^ii 5 . ^ . ^-”-^-0406-3. 

v «/ a 33000 a$ 


present enquiry. The experiments them- 
s'.jlves are so few, and so little varied, 
that nothing can be concluded from 
them. (See Hutton : s Diet., art. Resist¬ 
ance; Young’s Nat. Phil., vol. ii. t page 
230; Greg. Mcch. vol. i., page 563.) 

Secondly, the experiments were al¬ 
most, if not quite exclusively, made with 
the view of ascertaining the resistance 
in the direction of flight, and they tell 
nothing of the downward resistance. 
Now, here it is indispensable to know 
hptli. Until wc know the angle and 
v/'locity which will give qs a downward 
resistance equal to the weight of the 
machine, we have no jpossiblc means of 
computing the resistance to flight; and 
if the theory is so disturbed by uncon¬ 
templated facts, that we cannot rely on 
it for one, it is clearly of no avail for 
the other.- It seems from experiment 
that at these small angles the resistance 
to flight is very much greater than theory 
gives: but we arc not informed whether 
the other resistance be greater or less, 
or, if either, how much. And this is a 
question of vital importance: for if the 
downward resistance be greater than by 
the theory, a smaller angle BAD will suf¬ 
fice for support, and by diminishing that 
angle we greatly diminish the resistance 
to flight That there is some such reason 
for a diminished angle are think is mani¬ 
fest from the living instance wc have 
adduced. 

We might go on to point out discre¬ 
pancies amongst the experiments, which 
seem to show that effects derived both 
from the nature of the aerial fluid, and 
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the frictional condition of the surface 
experimented on y have not only interfered 
with their results, but will greatly in-| 
fluence Mr. Henson's succesg. I We have 
said enough, however, for our piesent 
purpose, which is to prevent IjhalJ mis- 1 


apprehension of the probabilities in this 
most important case, which in%ht arise V 
from undue reliance on our present 
knowledge, and to exhibit what appears 
to us to be the points which remain to be 
elucidated. In the absence of more cer¬ 
tain knowledge, we have only probabili¬ 
ties for our guidance; but,jis far as we 
can collect and judge of them, they are in 
favour of Mr. Henson's success, so far as 
the power of floating through the air is 
concerned; and wc think he has dbne 


son credit. The truth is, that wo can discover no¬ 
thing of importance In the present scheme which 
has not been propose*, and even tried, before ; with 
the exception, perlnqui. of the btcan-boiler; and 
even that seems to be rather a combination of various 
known contrivances (as Viney’s cones, Williams’s 
conducting-pins, «c.) than an embodiment of any 
original conceptions of Mr. Henson's o\\ n. Follow¬ 
ing this is a letter which wo have received from Sir 
George Cayley, written before the enrolment of Mr. 
Henson's specillcatton, fiul before the appearance 
of any account whatever of his invention, which 
will probably he considered as decisive oil the 
point of originality. No man living lias bestowed 
more attention on the subject of aerostation than 
the philosophical baronet—pursued it through so 
long a iourse*of years, amt with soinuali seal and 
perseverance; nor is tlftrenny one who has brought 
to the consideration of it more science, or greater 
sagacity. Perhaps the greatest praise that could bo 
bestowed on the present scheme of Mr. Ileuson is. 
that it happens to coincide so closely with the pre¬ 
vious cxperiineiits|aud conclusions or so great an 
authority in such matters.—Ki>. M. M.J 


wisely in following the indications of 
nature, undeterred by the results of a 
theory which is confessedly incomplete. 

One point to which considerable uu- 
certainty obviously attaches is that of the 
ability of the steam-engine to overcome 
the resistance to flijgjitj but, on the other 
hand, there is first the probability that 
the force required is comparatively small, 
and, secondly, the known practicability 
of increasing the power of the engine to 
more than double its present amount. 

Another more serious drawback is, that 


RRTRO#l’F.CT OP TITK PHOGRKSS OF AKRIAL 
NAVIGATION, AND DICHJONSTIIATION OF 
Tins l’RINCH'I.RS BY WHICH IT MUST HR 
GOVERNHD. BY SIR GKORGB CAYI.KY, 
HART. 

Sir, —Within the last six months there 
has been considerable excitement evinced 
respecting a scheme for transporting men 
and goods through the air by mechanical 
means, without the aid of balloons to sus¬ 
tain the weight intended to be thus con¬ 
veyed. The proposal was announced in so 


each aerial journey must consist of a 
series of flights from one prepared station 
to another; stations, too, which, if the 
scheme is to have the fairest possible 
play (as it ought to have) must be*of 
considerable elevation. A line of such 
stations, however, in any given direction, 
will not cost so much as a railway does, 
and it is with railways that the aerial 
system—if ever brought into practical 
operation-—will have chiefly |p contend. 

Want of time and space compels us to 
leave some other important mechanical 
points untouched. But for the present, 
wc trust, wc have said sufficient to give 
our readers a general idea of the princi¬ 
ples concerned in the action of tne ma¬ 
chine—of the chief difficulties which 
stand in the way of its success—and of 
the extent to which we may rationally 
hope to see them ovycome. 

m b. L. 

[For the preceding paper we are Indebted to a 
scientific friend, of whose ability to do justice to the 
subject, it contains abundant evidence, lint while 
we agree with him generally in his views, and 
admit most freely that Mr, Henson’s is a step in 
the right direction, we cannot, with our recollections 
of what has been done by preceding experimenters 
in the same line, see where the originality lies for 
which our friend seems so willing to give Mr. Hen¬ 


decided a inaiiycr, and in such startling 
terms, *that in these days of mechanical 
wonders some were ^lisposed to give full 
credence to*thc practicability of the under¬ 
taking, and others to reject it as a visionary 
hoax on public credulity. 

About thirty years ago the subject of 
aerial navigation by mechanical means was 
much cnn4!E;sed, and several papers were 
published on it in Nicholson’s Chemical 
Journal, the Philosophical Magazine, &c. 
Many experiments as to the means of sup¬ 
port, and the stability and guidance of such 
machines .were then made on a large, scale, 
some of the experimental vehicles having 
throT: to sfour hundred feet of canvass ex¬ 
tended on masts, and braced by rigging, 
to give strengtli and precision of position 
to their surfaces. These trials proved iif 
the most decided manner that perfect sta¬ 
bility and guidance were effected, and that 
the means of support, to a certain limited 
extent, were attainable. For instance, it 
was proved that a man placing himself in a 
machine of proper dimensions for his wlright 
at the top of a mountain, say one mile 
abfive the level of the plain below, might in 
calm*weather with steadiness and security 
proceed through the air to any place to 
which he might choose to steer himself, 
about eight miles in horizontal measure from 
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the point of his departnze. Of coarse, in 
this case the line of flightAmurt be in a con¬ 
tinued dcscfent of one in^eight, and gravi¬ 
tation is the only cause of the progress of 
the machine; the case being in some measure 
similar to that of a carriage running down 
hill without horses. If instead of this ma. 
chine being allowed t(^. descend in its path 
by gravity alone, the .man had applied his 
power to propel it, by revolving oblique 
fliers, or other suitable means of waftage, 
he might probably have extended the dis¬ 
tance fro# eight to twqlve or fifteen miles ; 
but the muscular strength of a man is not 
sufficient to maintain a horizontal path, unless 
it be for a very short time.* 


requires, would probably be found very in¬ 
conveniently heavy for the purpose, if not 
(absolutely inefficient,f and I believe it was 
this consideration, coupled wi|h the serious 
expense of ascertaining the fact practically, 
* which* at fhe date I have alluded to, operated 
as a checM to future enquiry on the subject. 
(When, hyvever, a lighter first mover should 
be invented, every other part of the appara¬ 
tus was in readiness to meet the discovery, 
and realize the scheme. 

As the principles of aerial navigation by 
mechanical fiieans arc few and simple, a re¬ 
capitulation of them at the present moment 
may not be jinacceptablc to your readers, 
and may enable them to judge morb correctly 


To render aerial navigation by mechanical of the project f have alluded to, when more 

_ 1_ . rv ? A- _*J * ^ . _ • l! i! ii __i. 1 a ._ i.L. LI!- 


means alone, efficient, some first mover is 
required, which combines great force with 
little weight. The steam-engine, in any of 
those permanent forms, calculated for real 
service/ together with the water and r fuel it 

Fig 


distinctly presented to the public. 

l>he leading principle of aerial navigation 
is that of the inclined plane. Suppose A B, 
fig. l, to represent an inclined plane, rising 
one foot in ten; it is well known that if the 

1 . 



ball F, weighed 100 lbs., a force of 10 lbs., 
applied horizontally, would sustain it from 
rolling back. Conceive the same line A II, 
to represent, also, the section of a large sur¬ 
face, like the sail of a ship, and that C G re¬ 
presents a cord by which it is sustained from 
being driven back by a horizontal wind, 
blowing in the adverse direction. If the 
sail contains 100 squtfic feet of surface, and 
the wind has sufficient power to press with 
one pound to the foot, 100 pounds weight 
will be supported, and the tension on the cord 
will be only 10 lbs. It is the same thing 


whether the wind thus blows against the sail, 
or the sail be driven, with equal velocity, 
horizontally in calm air; the 10 lbs. pro¬ 
pelling power, will still sustain the 100 lbs. 
in the air. It is difficult to ascertain the 
precise angle used in the wings of birds; 
but one in ten certainly exceeds that of 
most birds, and probably one in sixteen is 
nearer the truth. 

'The stability of these machines is main¬ 
tained laterally, by making the surface in its 
cross section as represented in fig. 2. By 
this means, the side that comes down in any 



heel of the vehicle, meets a greater resistance, 
whereas that which has necessarily gone up, 
meets with lees, and this contrary action, 
operating on a large extefit of leverage from 

* Many years ago, Mr. Degen who wasca prt- 
goner at Vienna* by means of large surfaces form¬ 
ed like umbrellas* succeeded in elevating himself 
fifty feet, as measured by a cord which was attached 
to his machine by the gaoler for safe custody, but 
at, the expense of the total exhaustion of his 
muscular strength in a couple of minutes. A man 
when running up stairs for a few seconds is exert- 
ing-tlie ordinary power of two horses—being 
twelve times greater than the power lie can use 
with permanent cllcct. 


the centre! immediately restores the proper 
position. The distance of the centre of gra¬ 
vity G, below the yeqtre of support, also 
tends greatly to increase t^is power, and 

f The witter usi 1 In the high pressure tubular 
boilers amounts to about 70 pound per horse power 
per hour* the fuel about 10, s<rthat the food of the 
steam horse is about SO per hour. The engine itsei f* 
if of the lightest efficient structure* trny weigh about 
1 .*>011)8. to the horse power. 1/the steam w ere con¬ 
densed again, by exposure within extended surfaces 
to the cooling influences of the current of air no 
larger supply of water woidd he required, hut such 
extended surfaces are inconvenient, and add 
greatly to the weight. 
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mainly contributes to the stability *of tnc 
machine in the line of its path. | Thi#, how¬ 
ever, is also aided by the adaptation of Q 
horizontal rudder, like the fap fail of birds, 
used for the purpose. I I 

The side guidance is perfcctlylpffelted byl 
a rudder in a vertical plane, as il the casts 
of ships, and elevation and descent arc pro-f 
duccd, in ordinary cases, by having the com¬ 
mand of the horizontal rudder already 
noticed; but when progressive motion is 
not required, and the ascent or descent is to 
be made perpendicularly, then? the effect is 
produced by the power being applied to 
extensive oblique vanes or Jlicrs, which, 
when not?employed in this way, arc so made 
as to become flat, and thus form the surfaces 
already described. The progressive impulse 
is most readily obtained by smaller obique 
vanes, like the screw propellers in bouts, 
worked by the power of whatever engine is 
employed; or the oblique wing waftage, us 
is used by birds, may be employed. 

The real question rests now, as it did be¬ 
fore, on the possibility of providing a silfii- 
cient power with the requisite lightness. I 
have tried many diSbrent engines as first 
movers, expressly for this purpose. Gun¬ 
powder is too dangerous, but would, at con¬ 
siderable expense, effect the purpose; but 
who would take the double risk of breaking 
their uccks or being blown to utoms ? Sir 
Humphrey Davy's plan of using solid car¬ 
bonic acid, when again expanded by heat, 
proved a failure in the hands of our most 
ingenious engineer, Sir M. Isamhard Brunei. 

A a all these processes require nearly«the 
same quantity of caloric to generate the siline 
degree of power, I have for some time turned 
my own attention,to the use, as a power, of 
common atmospheric air expauded by heat, • 
and with considerable success. A five-horse 
engine of this sort was shown at work to 
Mr. Babbage, Mr. Rennie, and many other 
persons capable of testing its efficiency, about 
three years ago. The engina was only an 
experimental one, and had some defects, but 
each horse power was steadily obtained by 
the combustion of about pounds of coke 
per jiour, and this was the whole consump¬ 
tion of tiie engine, no water being required. 
Another engine of this kind, calculated to 
avoid the defects of the former one, is now 
constructing, and may possibly come in aid 
of balloon navigation—for which it was 
chiefly designed—or vft the present project, 
if no better nftans be at hand. 

1 remain, Sir, • 

Your obedient servant, 

Geo. Cayley. 

London, March 25. ’ 


IN STEAM POWER. 265 

PlLBROW's DISCOVERY IS STEAM POWER. 

Sir,—It is probable that, since the first 
publication o£ your useful work, nothing 
which has ever appeared in it has caused 
so much astonishment as the announce¬ 
ment of a “ new discovery of the proper¬ 
ties of steam. There is originality in 
the very boldness of the assertion. To 
declare that new properties have been 
found out * n a power known to us for 
2000 ycafs, and cqpsidcred to bfi exhaust¬ 
ed by every investigator and writer on 
the subject, is of itself a marvel. And 
he must, indeed, be a bold man who, 
with one vigoqpqs bound, throws behind 
him all the glorious inventions and adapt¬ 
ations of his great predecessors, and de¬ 
clares, without experience to guide him 
in tin* application of his invention, that 
“ the present steam-engine is a grand 
radical blunder! ” Unless he adduces 
otter evidence than mere assertion to 
support his dictum, wc can only look 
upon him as one of those interesting mo¬ 
nomaniacs t whosc originality of thought, 
has lately been so conspicuous, and re¬ 
commend his friends to keep a strict, 
watch upon the eccentric wanderings of 
his imagination. As Napoleon conjured 
up the departed spirits of forty ages, to 
behold his heroic deeds from the summit 
of the most ancient monuments of the 
world, so the shacks of I)c Caus, Wor¬ 
cester, Papin, Savary, Newcomen, Bcigh- 
tonr Smeaton, and Watt, seem to rise 
before me to forbid the labours of 2,000 
cars to be'overturned. I think, indeed, 
see tli^shade of that venerable man, 
on whose face sat “ the personification of 
abstract thought,” listening with a mourn¬ 
ful surprise, between incredulity and con¬ 
viction, to the exposition of these new 
proportion in steam ; and admitting, with 
a 6 jjgli, that there is, indeed, more in it 
than is*at first dreamt of in our philo¬ 
sophy. That great mind would, I am 
sure, have been the first to seize, wife 
lightning-like penetration, the applica¬ 
tion of the simple, but precise and un¬ 
alterable,* laws of force and motion to 
steam, and adiqjt the vast train of im¬ 
portant consequences which must, I think, 4 
inevitably follow. Sure it is, that a new 
field for scientific research has been open¬ 
ed by Mr. Pilbrow. And yet, can a Bound 
mind allow itself, even for a moment, to 
suppose that the five statues crectecMo 
the most illustrious name in the whole 
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range of the useful arts will, by and by, va*ion Y»f thought, which most persons 

chiefly commemorate th* author of an can enlier info, even if leader and follower 

engine “ in c harmony with no motion in rfeet at'lhst.only with disappointment, 

the universe, standing alone, a singular The«greal principle of Mr. Pilbrow’s 
departure from the law's of flaturethat yiscoWry in the properties of steam seems 

the genius of Chantrey and the inscrip- *o bc,Whr£ ‘‘it possesses, in its mere 

tion of Brougham do but unite in that 'elocity alone, a propulsive force from 
glorious statue in ’Wsstiffinster-hall to As lineal}/expansibility, equal in power 

point out to succeeding generations the and duty to the gross effect obtained 

inventor of “a grand practical blunder;” when cut off, and allowed to expand 

and that the oration of an Arago, and the under the best circumstances.” In veri- 

unanimous homage of the greatgsi iutcl- fication of this new-found power, some 

lects which have adorned this or any singular and interesting experiments are 

country, combine only to render “the given at p. *241, to show how that force, 

great mistake " more conspicuous ? So which steam possesses from its expansive 

many considerations crowd, upon the cn- velocity, must be obtained. If these ex- 

. quircr, so many contending suggestions peri meats were correctly ipade, and the 

of probability and reason, that it demands, tabliat page 24‘2 be correct, it is im- 

in truth, all the composure of a calm and possible not to consider Mr. Pilbrow’s 

exact mind, not to smile at once at the discovery one of the grandest and most 

absurdity, and to join in your concluding original of the age; and, next to the 

observation:—“’Does it not, indeed, ren- expansibility of steam, the most import- 

dcr it superflous to say a word more on ant in this science. The experiment, 

the subject ? ” indeed, with the flat plate, and then with 

But, happily, science is no respecter the cavity, seem to ipe two of the most 

of persons. The sublime, but ever simple beautiful, and conclusive, and important 

principles of nature exist imrrfutable, in- experiments with which x am acquainted, 

dependent of time and change, and arc No law r s are more precise, or better un- 

not unfrcqucntly revealed to the lowly, derstood, from their simplicity, than the 

after they have escaped, for centuries, laws of force and motion; and their ap- 

the genius of the most penetrating. Per- plication to the new phenomena recorded 

mit me, then, to make a few obscryations at page 241 is only consistent with our 

on the principle of the extraordinary dis- previous knowledge of the subject. That 

closure in your last* Magazine, passing a current of steam or water—for the fact 

over Mr. Pilbrow’s engine, since your mifot be so with other fluids—directed 

description of it is insufficient to enable against a flat plate would give out only 

any opinion to be formed of its efficiency, half of the force it would deliver into a 

Even if his discovery be wholly erro- cavity is obvious. Theory w*ould pre- 

neous, and you should be coi. :ct in cx- diet it prior to experiment, because, as 

pressing your ‘ ‘ firm conviction that there action and reaction are equal and contrary, 

is nothing in it,” still it is too original to it must require a force (or resistance) to 

be passed by unnoticed. An original reverse entirely the motion of a fluid 

error, indeed, if fairly and properly pur- equal to the force which put that fluid in 

sued, may be of more service .»*» science, motion. But, as steam and water would 

by leading to the most important results, glance off a vane or flat plate, and con- 

tlian the improvement of a wetl-known tinue their motion, the resistance is not 

system. “ The most important of ray sufficient to reverse the action, and thus 

- discoveries, ” exclaimed Sir Humphrey obtain the force of reversal; consequently 

Davy, “ have been suggested to me by half the force only is received on the 

failures.” Tlrere is, too, a peculiar charm plate, the other half being expended in 

to all minda_in originality. To leave the a direction which is unavailing. It is, 

beaten paths of the known for the fresh therefore, sound philosophy to arrest the 

but intricate wilds of the unknown, and, whole velocity of tne steatp by “ injet” 

m these days of common-place, to winder into a cavjt) ; and, by sending it back in 

where no other footsteps have ever trod— the line of its advance, get that “ double 

to scale the hidden heights of nature or effect,” or force, the half of which is 

of science, and to feel that you are «there uselessly expended by the current glanc- 

atene, of the millions of the earth—pro- ing off a flat plate. And though the 

*duce a grandeur and sublimity, and elc- word “ injet” is not English, yet, it being 
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the privilege of science to adJncwWmls 
to our language, expressive lof n|w re¬ 
sults, it is, I think, properll edited t| 
distinguish Rhe peculiar ostiln of Mr ft 
Pilbrow’s jet of steam, and dts Effect! 
from mere impact or impinganclt. Al 
jet of steam impinging again* a vancl 
as in Branca's engine, will giv* only the 
force of impact, because only half of the 
velocity is arrested; but it must, I think, 
be evident that, by arresting the other 
half by a jet of steam, rushiag “ in ” to 
a cavity, and thus reversing the whole 
motion, you also obtain t])e additional 
force of*reversal, and so “double the 
effect.” To obtain this double power, 
then, is simply to make the most of the 
power available. And secure an effect inly 
equal to the cause ; for on a flat plate the 
power or effect is not equal to the cause. 

When a new discovery is made, it is 
very remarkable how immediately it is 
found to range itself under some w^l- 
known law, and how beautifully it is in 
harmony with a class of well-known 
facts; but whic^i, previous to the new 
experiment, were never considered appli¬ 
cable to the discovery. The mind, too, 
instantly seizes hold of these new facts 
to generalize them, and almost intuitively 
discovers analogies by which they may 
be confirmed. That steam possessed a 
power from its mere velocity alone, was 
ascertained by Hero, 1*20 years i». c.; 
and many revivals of bis engine, *by 
Craig, Ruth ven, Avery, and others, hive 
made this fact familiar to the public. 
But it was ncvfl* known, until Mr. Pil- 
brow's discovery that, by a peculiar ap¬ 
plication of the velocity of steam, it pos¬ 
sessed a propulsive force equal to what 
is obtained by the present sj^tein. This 
seems to be the grand discovery hitherto 
unknown to science. Yet those very 
difficult subjects, sound and light, show, 
by the most familiar instances, how 
“ double the effect,” may be obtained by 
a particular mechanical arrangement. 
Mr. Pilbrow's object is to concentrate 
the force. So, by concentrating the 
rays of light by reflectors, simply by 
surrounding the burner by a tin cone, 
the rays arc prevented from being ex¬ 
pended in a line in which thej would be 
useless, and are thus thrown back upon 
the object, and “ double the effect” pro¬ 
duced. Sound, too',' is thrown back, that 
is, its velocity is arrested by any concave 
substance, and ah echo, or “ double 
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effect,” produced. In both cases, “ dou¬ 
ble the effect” if obtained from the same 
cause, and simply by a mechanical ar¬ 
rangement, just as steam, rushing by its 
mere velocity into a cavity, produces 
“double the eflbct” of its impingement 
on a flat plate. As regards sound, in¬ 
deed, I remenfbersun instance singularly 
in point, which I read many years ago, 

I believe in Dr. Arnott. A ship was 
sailing a hundred miles from land, yet 
the bell^ from the island church were 
distinctly heard 1 >y the passengers on 
board. The effect, at that distance, in a 
calm and beautiful evening—communi¬ 
cating tidingS|of a life on shore to the 
minds of the voyagers, alone on the waste 
of waters, out of sight of land—must have 
been singularly beautiful and affecting. 
Yet tjjc fact is accounted for on the same 
principles. Sound, like light, being com¬ 
municated by the undulatory motion of 
an clastic fluid, was conveyed without 
check in the line of its impulse, and, 
like a spirit wandering to find some ear 
into which to whisper its tidings, was 
“ arrested’* by the sail of the ship, and 
poured forth its music into the hearts of 
the astonished and awe-struck passengers. 
Its velocity was “caught up before it 
became exhaustedand thus, what 
seems jridiculous in steam is proved to be 
a true principle by an independent illus¬ 
tration. Such are* the general laws of 
nature, and such arc the simple and 
beautiful analogies which, on every new 
discovery, are found to exist throughout 
every motion of the universe. 

Other ^lustrations of “double the 
effect” being obtained by a particular 
form of resistance, and of only half the 
resistance or effect being received by a 
particular shape, must occur to every 
reader, ffihen a ship is going before 
the winuTthe more concave the sail the 
more velocity it takes out of the wind, 
and the stronger its impulse ; though, 
like horizontal windmills, by this vety* 
effect, the sail deadens and intercepts the 
wind from the others, and thus, a less 
surface being exposed in qpe sail than 
in many, neither # ships nor windmills are 
worked in this way. The bows of ships, 4 
the ^hape of birds and Ashes, the angular 
shape of bastions and fortifications, offer 
less resistance by their wedge-like form, 
thaitoif concave. I have seen, too, many 
a cuirass, whose angular shape has turned 
aside the death-dealing velocity of the 
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musket ball, and many a one where the been tried 4) my knowledge, nor has the 
bullet, striding from th e side, has met followmg, which will, I think, set the fact 
with a greater resistance, and carried Mr*Pillrow’s discovery for. ever at 
death to the wearer. If two balls of the ,*cst, afid v/r/ conclusively. *Wc sec that 
same weight be fired with an equal charge hteiim taotfmly has the power to raise the 


hen above the pressure at 
lighted, but that it keeps it 


of powder against a cuirass, one against ^afety-valje when above the pressure at 
the front, the other against the side, the Prhich it Js weighted, but that it keeps it 
one will harmlessly glance off, whilst the there by impingement or percussion. To 
or.her will penetrate, and give "double prove, then, whether “ double the effect” 
the effect.” In the one case, the resist- can be obtained from the same cause or 


.•cst, afidv/r ft 
b,team (hot #>nly 
liafety-valle wl 
Prhich it Js wei 
there by nnpin 


ance being insuflicient to arresfathe whole 
velocity of the ball, tlw» power of motion 
was uselessly expended; in the other, 
all “ the impulsive momentum" was 
stopped, and it did its work. This, I 
think, is an instance in verification of the 
principle that “ double the effect” may 
he obtained from the same cause, by a 
particular adaptation of resistance, even 
from an inelastic, unexpansive body. 

The extraordinary effect of the pres¬ 
sure, given at page 24*2, can, I think, 
only be accounted for by the expansive 
velocity of the steam. >( The contrac¬ 
tion of the outlet orifice” is assuredly 
not “ the obvious cause of the phe¬ 
nomena.” No force is described to be 
exerted to concentrate the steam on one 
part more than on another, and wltich is 
impossible to be done. The steam itself 
is manifestly unequal to the effort; other¬ 
wise, a pipe of an inch area, leading from 
a pipe of 4 or (> inches area, would indi¬ 
cate a pressure of double thte amount, 
which wc know is not the fact, by the 
pressure in the small steam-pipe leading 
to the gauge. Besides, nothing is better 
understood than the science of hydro¬ 
dynamics, or at least of its fundamental 
law, which applies equally to elastic 
fluids or to liquids, namely, pressure in 
all directions, by which all flnids have 
a tendency to an equilibrium in an in¬ 
stant of time. Now, depenSug upon 
this immutable law, I will vtgnturfe to 
assert positively that the contraction could 
not have been the cause, and conse¬ 
quently that, if the experiment suggested 
at page 244 be made by halving the area 
of the outlet, instead of "double the 
effect” of &‘3ths orifice being obtained 
(l lb. 6 oz.), only half ^of 2 lb. 3 oz. (or 
, i lh. 1} oz.) will be obtained. The rea¬ 
son is, that though the velocity will be 
the same at 101b. pressure, the mass will 
only be half the weight consequently, 
the effect or power will always be iff pro¬ 
portion to weigffik and velocity. I need 
not say that th^gexperiment has never 


pressure, so adjust the valve that it can 
be surrounded with a cone, into which 
the stcafn tnay rush, and its velocity be 
reversed. Or, more conveniently per¬ 
haps, fix an upright pipe on the top of 
the steam-chest, having an opening whose 
area shall be 1 square inch. Cover this 
pipe with a cone or extinguisher, closely 
fitting, to prevent steam escaping, and 
let it be fixed to the pipe in any w ay that 
will enable the cone to play freely up 
and down. Say that the pressure is 20 lbs. 
iu»„hc boiler; the cone must be weighted 
to double that pressure (40 lbs.). Now 
for the grand trial.* Lift the lever or 
cone (if the 40 lbs. be f .laced on a flat 
made ou the top for that purpose), simply 
to allow the steam to rush into the cone, 
and I feel a conf. *mt conviction, which 
£ do not hesitate to plaice on record, that 
when let go, the steam, at only 20 lbs. 
in the boiler, will keep raised this valve 
with 40 lbs. on the top of it, producing 
“ double the effect,” from the same cause 
which, with a fiat valve, gave out only 
half of the power. 

I would merely observe, in conclusion, 
that if I may be considered premature in 
placing on record my opinion of the 
soundness of Mr. Pilbrow’s discovery, I 
am well content to set the risk of being 
in error agdinst the merit of being the 
first to recognize the philosophy of the 
application of the laws of force and mo¬ 
tion to steam, and to hail with enthusi¬ 
asm a simple and beautiful discovery, 
which, in my opinion, will immortalize 
its author, and form a new era in the 
steam-engine and the useful arts. 

Scalpel. 

March 28,1843. « 

P.S. Tjie desire I feel to be in time 
for your next Magazine prevents my 

r lying that attention to perspicuity which 
w'ould wish to observe. But tne sub¬ 
ject is a wide one, with ample room fo> 
further explanation. 
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Mr. Pilbrow is fortunate in |iav/8 met 
with so po^rful a champion las lur esl 
teemed correspondent 11 Scalpel, 1 an cl would* 
have been more so, but iliat V Scflpel’ 
has brought to his aid his best trumpet^ 
only, and left all his famous hAtvy artil¬ 
lery behind. The question on which we 
are at issue with Mr. Pilbrow is, one of 
dry fact; for which therefore Nourishes of 
any sort can do but little. Mr. JPilbrow 
asserts that there is a po^#r “in mere 
velocity alone," exclusive of «nd supplemen¬ 
tary to the boiler power by which it is pro¬ 
duced,'and^this which he calls a “ disco v«g-y,” 
we hove pronounced to be a “ grievous mis¬ 
take." Who is right? Is there any such 
power in “ mere velocity alone," or is there 
not? This is the whole question. Now 
how docs “ Scalpel" address himself to 9t ? 
Simply, by evading it altogether. He does 
not offer a single word in support of Mr. 
Pilbrow’s notion of the way in which his 
double power is obtained (by the exclu¬ 
sion of lateral pressure); and he leaves 
entirely untouched the several reasons we 
have given, for believing such duplication 
of power to be a physical impossibility. 
He cites, indeed, numerous instances to 
show how double effects may be obtained by 
the use of concave surfaces; but this, 
though it may be«a theory of “ Scalpel’s" is 
not Mr. Pilbrow’s. All that Mr. Pilbrow * 
claims on behalf of the concave surfaces is, 
that they enable him to catch up and turn 
to working account the double^tower which, 
according to his theory, is ‘derived from 
“ the mere velocity alone With him 
they are the means merely of carrying his 
“discovery" into effect; with his advocate 
“ Scalpel," they form the discovery itself. 
Let us recur to Mr. Pilbrow’s own words: 
—“ By this peculiar direction of the injet 
system, and its clear reaction or reissue, 
about double Jhe effect is obtained by its 
mere impact or impingement, against a 
vane or flat surface. Fon, all the velo¬ 
city OF MOTION or IMPULSIVE MOMENTUM 

OF the steam is thus arrested," &c. 

The reason (the “ For") assigned, is not 
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that there is any duplicating virtue in the 
cavities, but that|tliey 11 arrest^’ the “ im¬ 
pulsive momentum," or double power ac¬ 
quired by the ‘current of steam. The lan¬ 
guage which “ Scalpel" himself uses, in 
speaking of the double effects to be obtained 
from concave surfaces, shows clearly that ac¬ 
cording To hie view of matters, velocity has 
nothing to do with the production of these 
effects. With him it is “concentration" 
which accomplishefl every thing. And so 
we say, it was concentration alone which 
produced these results, which have de¬ 
ceived Mr. Pilbrow into the belief of the 
double power to be obtained from velocity; 
but though we might naturally have expected 
“ Scajpel" to go along with us in this con¬ 
clusion, the reader must {pave been* startled 
to observe how inconsistently he turns round 
upon us towards the conclusion of his letter, to 
assert that in Mr. Pilbrow’s case, so fur as the 
nozzles arc concerned, concentration had no 
influence whatever 1 The reply to this is 
short. If the extra pressure indicated at 
the point of the nozzle was not produced 
by the contraction of the area of escape, 
(and consequent concentration of the current 
of steam,) why was it contracted at all? 
Why not leave the discharge pipe as it was, 
with the same area throughout ? If it be a 
fact that there is n power in velocity, not 
arising either from the pressure in the 
boiler, o^bhe contraction of the discharge 
pipe, Mr. Pilbrow ought to be able to estab¬ 
lish that fact, without having recourse to 
contracted orifices or concave surfaces, or 
any other adventitious aid whatever. Let 
hiii^ use*a* discharge pipe of the same area 
thrSughtfut, and tell us what the difference is 
which he finds between the pressure at the 
boiler end, and the pressure at the end opffr 
to the atmosphere. If he find, under such 
circumstaqpes, the pressure‘greatest at the 
greatest distance from the boiler, wc shall 
then admit —but fiot till then —that he lias^ 
indeed made a very great “ discovery." 

“Scalpel" complains of our description 
of the machinery by which Mr. Pilbrow 
proposes to carry his “discovery" into 
effect, as being “insufficient to enable any 
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opinion to be formed of its efficiency.’' We 
must say, thjtt we do not consider this to be a 
very fair observation on the part of our friend 
44 Scalpel.” If the principle of the entire 
machinery be fallacious—if there be really 
no 44 discovery,” but a 44 grievous mistake,” 
in the case—what neeli can there be to 
trouble ourselves about details ? Besides, 
be this as it may, the description which we 
gave was, in all but the omission of refer¬ 
ences to drawings, Mr. *Pilbrow’s own de¬ 
scription, and given in his own words. 

If any thing were wanting ty confirm us 
in the opinion wc have cxprt&sed—not with¬ 
out reluctance—of Mr. Pilbrow’s invention, 
it would be found in the fact, that a writer 
of 44 Scalpel’s” acknowledged ability, and 
great familiarity \nth the subject of steam, 
(as evidenced by many former communi¬ 
cations from his pen,) has failed so entirely 
to shake the grounds on which that opinion 
was founded. We repeat once more our 
tinn conviction that "there is'nothing in 
it.”— Ed. M. M. 

DEATH OF 81A JOHN AOBISON. 

The mechanical urts have sustained this 
month a severe loss ju the death of this 
eminent and much esteemed individual. If 
not the best, he was certainly the most use¬ 
ful amateur mechanic of his time—an active 
and liberal friend of every institution or un¬ 
dertaking calculated to promote the im¬ 
provement of our arts and manufactures— 
and himself the author of not a few inven¬ 
tions of great ingenuity and merit. From 
the first establishment of the Machanics’ 
Magakine he was one of its warmest sup¬ 
porters, and continued to the last to enrich 
i .. pages with his contributions. His latest 
communication was a paper on Wire Gauges 
with the signature 44 K. H.,” inserted in the 
Magazine of the 3rd of Dec. last. r The death 
of Sir John took place at Edinburgh on the 
£l 7.th instant. For the following brief memoir 
of him we are indebted to the Athenarum. 

44 Sir John had been seriously indisposed 
for more than a week, and the causes of death 
were water on the chest and disease of the 
heart. To his intimate friends it had been 
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well kjjfownlthat his health was by no means 
ip a s'itjsfeltory state, and for tbe last six 
£nonthjf he gad been subject to slight attacks 
jpf a tlreatmiftg character. TTiose who were 
ficquailited/with the energy and activity of 
LSir Jo5n, Lid his strong and healthful ap- 
flearancc, frill be surprised to know that his 
age was s^cty-five; but on the other hand, 
when it is known that he went out to India 
at the age of twenty-four, that he remained 
there until he had acquired a considerable for¬ 
tune, and th^t he has now been twenty-eight 
years engaged in a very active life at home, 
they will be no less astonished that he could 
have done so' much in so short a time. In 
India, his mechanical skill was the principal 
cause of his rapid success. Always devoted 
to mechanical pursuits, and of a very inge¬ 
nious anil inventive mind, he attracted the 
attention of the Prince of Nizam, whose ar¬ 
tillery be was employed to remodel; and he 
soon raised it to tbe standard of European 
perfection. Success in this undertaking led 
to the favour of the court, and lie was suc¬ 
cessively employed in the construction of 
important engineering works in that country, 
by which he continued to increase in favour 
and success, until, in 13 years, he was able 
to return home with a respectable fortune, 
the reward of his energy and mechanical skill. 

44 Next to his own family and pcrsoual 
friends, his loss will be most deeply felt in 
the lloyul Society of Edinburgh, and in the 
Royal Scottish Society of Arts. Of the 
former he has for many years been the 
secretary, and the amount of time and zeal 
he devoted to its duties, his accurate busi¬ 
ness habits, and the zealous, affable and dis¬ 
interested manner in which he discharged its 
duties, had a great deal to do with the mca- 
' sure of success which attended the meetings 
of that learned body, llis hospitality to fo¬ 
reigners and distinguished scientific strangers 
was widely kyown and acknowledged, and 
the amenities of science were never better or 
more cheerfully administered. Of the So¬ 
ciety of Arts he had been one of the founders, 
along with Sir David Brewster, and Mr. 
Tod; he was its President, and one of its 
very active contributors. * 

Sir John was a member of the British 
Association, oue of its Council, and presi¬ 
dent of the Mechanical Section. He was 
associated with Mr. Scott Russell in the im¬ 
portant researches carried on under the As¬ 
sociation t and although his last act at the 
last meeting, of that b< iy was to disclaim his 
own right to share the merit of those re¬ 
searches, which he stated to have been 
planned and conducted -by his coadjutor, yet 
the latter gentleman did not fail to acknow¬ 
ledge the valuable assistance he had derived 
from consulting with Sir John, and to ex- 
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press the great pleasure which J he 
joyed iu his hearty and zealous lpo- 
in All that could promote the obleci 
scientific inquiries. • * 1 

44 Next to the promotion of \h< 
of science, his favourite occupation 
pursuit of mechanical amusement?, 
au expert turner, possessed a gnrorkshopT 
where lie spent much of his time, and be¬ 
stowed great attention in bringing to per- 
section various apparatus for constructing 
screws, turning metals, soldering, filing, and . 
this like; and in several departments wus the 
author of improvements which hate incor¬ 
porated ^themselves pcrmaiuAitly with the 
arts in this country. Whatever he did, he 
desired to do in the best possible* manner. 
He built n house, in order that he might im¬ 
prove the system of domestic architecture; 
and when he had accumulate 1 a sufficient 
stock of further improvements, he sold it, 
built another; and it is well known, that in 
all respects, as regarded arrangement, com¬ 
fort, beauty, excellent warming, and unpa¬ 
ralleled ventilation, no houses were equia to 
them. His last hous^was absolutely perfect, 
and was auop as a model by Mr. Loudon, 
who, in one of As late works, had it drawn 
for him, engraved, and fully described.* 

44 Sir John hail some peculiarities—and 
which of us is without them ?—but thus 
much may be said of him, that he was never 
known to undertake any duty which he did 
not most zealously discharge; he never slept 
with an unanswered letter except once, and 
it made him so miserable, that he awoke at 
three o’clock in the morning, got uj^uud 
wrote tH answer to it. His delight wSs to 
seek out talent in others and bring it out 
into its Appropriate sphere, of usefulness. He 
had inherited many of the good qualities of 
his distinguished father, the late Professor 
Robison.” * 


LIST OF ENGLISH PATENTS GRANTED BE¬ 
TWEEN THE 25tII OF FEBRUARY* 1 AND 
THE 25TH OF MARCH, 1843. 

John Haggerston Leather, of Norwich, gentle¬ 
man, and William Kirrage, of the same place, 
nsphalto manufacturer, for certain improvements 
in coffins. February 25; six months. 

John lioathcoat, and Ambrose Brewiu, of Tiver¬ 
ton, lace manufacturers, for certain improvements 
In the manufacture of ornamented net or lace. 
February 28; six months. 

Gottlieb Boccius, of Ncw-road, Shepherd's Bush, 
for certain Improved arrangements and apparatus 
for the production and distribution of light. Febru¬ 
ary 28; six months. 

George Bell, of Dublin, merchant, for certain 
Improvements in maclijncs for drying wheat, malt, 
corn, and seeds, and for bolting, dressing, and 


• The description Is contained in the First (Sup¬ 
plement to Mr. Loudon's Enef^padla of Cottage 
Farm and Villa Architecture and Furniture. 


separating flour, meal, and other like substances* 
March l; six mouths. 

John Frcarson, of Birmingham, ^nachluist, fbr 
improvements in r<J>tcuiiigs for wearing apparel. 
March 2; six months. 

Thomas Simpson, of Birmingham, manufacturer, 
for a certain improvement iu buckles. March 2; 
six months. 

Masta Josccliu Cooke, of Gray's-inn square, so¬ 
licitor, for ccrtaiiL improvements In the manufac¬ 
ture of artificial mol. •March 2; six months. 

John JF.eely, the younger, of Nottingham, dyer, 
and Alexander Alliott, of Lciitou, bleacher, for 
certain improvements in macliiuciy or apparatus, 
for drying or freeing from liquid or moisture, 
woollen, cofton, silk, and different fibrous materials, 
and other Atbstafircs.^iid also for stretching certain 
fibrous materials. March 2; six months. (Being 
a communication ) 

William WzUker, of George-) ard, Crown-street, 
Soho, conch -smith, for certain improvements in 
the manufacti^eff springs and axles for CArriugcs. 
March 2; six mouths. 

Charles White, of Noel-strcet, Islington, engineer, 
for certain improvements in machinery for raising 
and forcing fluids. March 2; si* months. 

Robert Stirling New all, of Gateshead, Durham, 
wire-rape lnamifncttlter, for improvements in the 
manufacture of wire-ropes, and in the Tipparatus 
and arrangements for the maiftifaciurc of the same. 
March 7; six months. 

William Newton, of Chancery-lane, civil engineer, 
lor certain improvements in machinery or appa¬ 
ratus fur making pins. (Being a communication.) 
March (i; six months. 

James Pilbrnw, of Tottenham, engineer, for Cer¬ 
tain ini pro valient s in the application or steam, air, 
and other vapours and gaseous agents to the pro¬ 
duction of motive power, ami in the machinery and 
apparatus by which the same arc effected. March 
7; six months. 

William Betts, of Ashford, Kent, railway con¬ 
tractor, and William Taylor, of the same place, 
plumber, for improvements in the manufacture of 
bricks And tilts. March 8; six monthly 

William Kenworthy, of Blarkhurri, Lancaster, 
cotton spinper, for ct;i£&in improvements In ma¬ 
chinery, or apparatus called 11 beaming or warping 
machines,” March II ; six months. 

Charles Chilton, of Glouccster-street, Curtain- 
road, and Frederick Hrnilli waitc, of the Nc\v-r<m<l p 
engineer, for improvements in machinery for cut¬ 
ting or spliiting wood for fuel and other purposes. 
March 1(^«ix months. 

Arthur Chilver Tuppcr, of New Burlington-strect, 
Middlesex, gentleman, lor improvements in the 
means of applying carpets and other covering to 
stairs and steps, and in Ihe construction of stairs 
and steps. March in ; six months. 

Alexander Aligns Croll.superintendent of the gas¬ 
works, Brick lane, Middlesex, and William Rich¬ 
ards, ol ftitrsame'works, mechanical inspector, for 
improvements in the manufacture of gus for the 
purpose#of Illumination, and in apparatus used 
when transmitting and measuring gas or other 
fluids. March 10; six months. 

Angler Match Perkins, of Great Coram-stiwt, 
engineer, for improvements in the manufacture and 
melting of Iron, which Improvements are applicable 
for evaporating fluids, and disinfecting oils. March 
1 G; six mcJhlhs. 

John Thomas Betts, of SmithffcWi Bars, gentle¬ 
man, for improvements in tho manufacture of me¬ 
tal covers for bottles and certain other vessels, an^ 
in the manufacture of sheet metal for such pur¬ 
poses. (Being a communication.) Match 1G; six 
months. 

Frederick Cook Matchett, of Birmingham, ma¬ 
nufacturer, for certain improvements in the manu¬ 
facture of hinges. March 10; six months. 

Martyn John Roberts, of Brynycaeran, Carmar¬ 
then, gentleman, for improvements In the compo¬ 
sition of iuk, blacking, and black paint. March 1G; 
six mouths. 



27 2 


NOTES AND NOjriOF.S. 


* James Malam, of Huntingdon, gas engineer, for 
improvements in the manufacture of gas retorts, 
and in the modes of setting goj retorts. March 1G; 
six months. ' L 

William haycock, of Liverpool, merchant, for im- 

S rovcnients in constructing houses and such like 
uildings. March 16; si^c months. 

Wakefield Pirn, of the Borough of Kingston-upon- 
Hull, engineer, for certain improvements in the 
construction or formation of buoys or other water 
marks. March 18; six raoitfhs. • 

Alexander Simon Wolcott, of City-terrace, City- 
road, machinist, and John Johnson, of Manchester, 
in thp county of Lancaster, machinist, for improve¬ 
ments In photography, and in the application of the ' 
samerto the arts. March 18; six months. 

William Barker, of Manchester, millwright, for 
certain improvements in the construction of metal¬ 
lic pistons. March 20; six months. 

Solomon Rolinson, of Dudley, Worcester, roll- 
turner, for certain improvements if the manufac¬ 
ture of shot. March 20; six mentis,. 

Joseph Needham Taylor, of CneAea, captain In 
Her Majesty’s navy, and William Henry Smith, of 
33, Fitzroy-square, civil engineer, for certain im¬ 
provements in breakwaters, beacons, and sound- 
alarms; also in landing or transmitting persons and 
poods over or through strata or obstructions^f any 
nature, aH of which may be used cither separately 
or in combination. March 21; six months. 

Andrew Barclay, engineer and brass founder, 
Kilmarnock, Scotland, for certain improvements in 
luatreH, chandeliers, pendants, and apparatus con¬ 
nected therewith to bo used with gas, oil, and other 
substances, which invention is also applicable to 
other purposes. March 2-1; six months. 

Gregory Seale Walters, of Colcmanjstreet, mer¬ 
chant. for improvements in the manufacture of 
chlorine and chlorides, and in obtaining the n\ides 
and peroxides of manganese in tlic residuary liquids 
of such manufacture. (Being a communication.) 
March 21; six months. 

Alfred Hooper Nevill, of Chichoster-placc, Gray's* 
inn-road, cprn dealer, for improvements in pre¬ 
paring tontlls and other matters for food. •March 
24; flkttfrths. 


LIST OF PATENTS GRANTED FOR SCOTLAND 

FROM JAN. 23 TO MARCH 22, 1843. 

John Thomas Betts, of Smithficld Bars, London, 
gentleman, (being a communication frrun abroad,) 
for improvements in covering and slot ^ing necks 
of bottles and other vessels. Scaled, January 23. 

Thomas Thompson, of Coven try, Warwick, weaver 
and machinist, for certain improvements in weav¬ 
ing figured fabrics. January 23. 

Julian Edward Disbrowc Rodgers, of Upper 
Ebury-street, Middlesex, chemist, for certain im¬ 
provements in the separation of sulphur from va¬ 
rious mineral substances. January 2.V. 

John Craig, of Stanhope street, Middlesex, fpn- 
tleman, being a communication from alfcoad, for 
certain improvements in machines or apparatus 
for weighing. February 28. 

Edward Bell, of the College of Civil l£nginecrs, 
Putney, Surrey, Professor of Practical Mechanics, 
for improvements in applying heat in the manufac¬ 
ture of artificial fikd, which improvements are ap¬ 
plicable to the preparation of aspholte, mid for other 
purposes. March 2. 

George Bell, of Dublin, Ireland, merchant, for 
pertain improved machines which facilitate the 
ikying of malt, corn, and seeds, also the bolting, 
dressing, and separating of flour, meal, and all 
other substances requiring to be sifted. March 2. 

James Bullough, of Blackburn, Lancaster, over¬ 


looker, fi£r ccrliin improvehienls in the construc¬ 
tion of feoins iir weaving. March 4. 

< Jobu TJipmJt Betts, of Smithlleld Bars, Middlo- 
sAxivgeipimari, (being a communication from 
abroad,)/i>r ifiiyovemcnts in the ^nnuufcielure of 
Lietjrt c(Lers,Ibr bottles and certain other vessels, 
pldjln the ifauufacturc of sliect metal for such 
f urposef. March 7. 

[ Jules Lc Jeunc, of North-place, Regent’s Park, 
VIIttllesex, engineer, for improvements in acrcler- 
atlw comlfistion, which improvements may be 
apmied in place of the blowing machines now Ju 
* usix March 7. 

* Thomas Howard, of Hyde, Cheshire, manufac¬ 
turer, for certain improvements in machinery for 
preparing and spinning cotton, wool, flax, silk, and 
sim liar fibrous material. March 11. 

Charles •Payne, of South Lambeth, Surrey, che¬ 
mist, for improvements in preserving vegetable 
matters, where Metallic and earthy solutions are 
employed. March # 13. 

William Langmaid, of Plymouth, accountant, 
for improvements in treating ores and other mine¬ 
rals, and in obtaining various products therefrom, 
cert ait parts of which improvements are applicable 
tc the manufacture of alkali. March 13. 

William Barker, of Manchester, Lancaster, mill¬ 
wright, for certain improvements in the construc¬ 
tion of metallic pistons. March 1G. 

Tq Joseph Whitworth, of Manchester, Lancaster, 
cngbiccr, for certain improvements in machinery 
or idparstus for cleaning roads, and which machi¬ 
nery is also applicable to other similar purposes 
March 22. 


KOTKS AND KQWCKS. 

Common Road Steam Travelling in Denmark— 
The Mining Journal gives the following as an ex¬ 
tract of a letter from Copenhagen dated 4th instant, 
11 fhcam-carriagcs, upon a system newly Invented 
by M. Norrgber, of Sweden, a locksmith and very 
ingenious mechanician, have been established be¬ 
tween this capital and Corsoer. They carry thirty 
passengers, and have spacious stowage above and 
below for luggage and merchandise. Their engines 
arc of 8 or 'J-horse power, and ascend with case hills 
whose angles do not exceed 30 degrees. They tra¬ 
vel A the rate of a Danish mile (a little less than 
two French leagues) in from thirty to forty-five 
minutes; so that they run to.and from Copenhagen, 
a distance of 14 Danish miles, in about nine hours, 
white our ordinary diligences,dAwn by four horses, 
*takc 1G hours to perform the same distance with 
only 12 passengers and their luggage." 

The Cornel no Comet.—^ Ir. (Hairier of the Cam¬ 
bridge observatory states, m a letter to the Timet, 
that he is of opinion that the brilliant train which 
has for the last few nights attracted so much at¬ 
tention, is only caused by the unusual brightness of 
the Zodiacal belt. This may be attributed, he says, 
both to the state of the atmosphere, and to the ap¬ 
proximation of the sun to the constellation Aries. 
That the atmosphere is in a peculiar state is proved 
by the circumstance that Venus was seen with the 
naked eye at noon on the Continent last week. The 
geocentric movement of tlic luminous band is 
evidently northward; this, as all astronomers 
know, is the apparent motion of Arles. The 
diminishing brilliancy of the band ariBeB from the 
gradual recedure of the suu from that part of the 
Zodiac; or, more correctly, the recedure of that 
part of the Zodiac from bt&iind the sun, and will, 
therefore, disappear as the suu recedes. 

Intending Pat ’NTeks may be supplied 
gratis with Instructions, by application (post¬ 
paid) to Messrs. J. C. Robertson and Co. 

I ‘ * 
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ON TUB PRINCIPLES IV AERIAL NAVIGATION, jfv HR GEORGE CAYLEY, BART. 


Sir,—Mr. Hensog haviilg now pub¬ 
lished a description of the aerial machine 
with which he proposes to make his ex¬ 
periments, and feeling«an earnest desire 
that success may attend the practi¬ 
cal developement of principles which, 
however difficult in execution, are un¬ 
doubtedly true in theory; I trhst it will 
not be thought obtrusire iiAme \o state a 
few leading observations with reference 
to the present scheme. L 

The magnitude of the prpnjscd vehicle 
will, I much fear, militate against its 
success. There appears to be a limit in 
nature to the convenient application of 
winged surfaces. We have millions of 
wingcd*insects; hundreds of the smallest 
descriptions of birds ; but the eagle, con¬ 
dor, and albatross sail unmolested as the 
sole tenants of the loftier regions of the 
atmosphere: and these, the largest of 
birds, probably never exceed one hundred 
pounds in weight. Muscular power and 
animal heat appear to bear a direct ratio 
to the carbon consumed in a given time by 
the oxygen to which the blood is exposed 
in the lungs; and nature seems to have 
much exceeded her usual animal limits 
in this respect, purposely to obtain suf¬ 
ficient power for the flight j >f birds.* 
The weight of the body of a bird increases 
as the cube of its linear dimensions, so 
that if the length be doubled, the weight 
will be increased eight-fold; and if 
tripled, twenty-seven-fold. But the sur¬ 
faces of their wings only increase as the 
squares of their linear dimensions: hence, 
in this latter case, if the wings keep the 
same relative proportion to the increased 
length of the body as they did. in the ori¬ 
ginal size, they would be too siriail iq the 
ratio of the square of three to thu cube of 
three, or as 9 to 27, being only one third 
£art of the proper size to give due sup¬ 
port to the weight. 

Hence, alsg, if the original proportions 
arc the most convenient and appropriate 
for the degree of leverage against which 
m the muscular power cfcn act—the most 
suitable for compactness of structure, and 

* The power of consuming the carbon in the 
blood for tho supply of muscular activity and ani¬ 
mal licat, is best estimated by a comparative view 
of the number of times one can breathe in a given 
time.—Tho horse breathes 1C times a minute; a 
man, IS times; whereas, a common fowl breathes 
30, mid a pigiT.n 31 limes a minute, incoming to 
Prcvdir .iikI Dumas, as quoted by Piol'is>sor l^icliig. 


pr thcfcovlnng and warmttt’of the body 
n-them these conveniences must be sacri- 
Pccd io the necessity of giving three 
times grater surface to enable the bird 
to fly; mid, in the structure- of the 
albatross, it is said there is an additional 
joint, to increase its extent of wing. 
It is difficult, perhaps impossible, ‘ for 
man to trace all the secrets of nature as 
to the limiting causes affecting the di¬ 
mensions of the different spcciqp of the 
animal creation; though we seem in the 
present age to be getting a glimpse of 
sucl| matters. The particular degree of 
gravitation towards the earth we inhabit— 
the exact force of chemical combination 
between the various particles of matter, 
and of general galvanic power over each 
and all, modified, perhaps, by the mc- 
ch&nical properties of leverage and posi¬ 
tion,—probably form the elements taken 
into consideration \fy that Divine mind 
which called all these powers into exist¬ 
ence, to fulfil the benevolent purposes of 
His will. But it is time to return from 
this digression to the particular case in 
point. 

Mr. Henson proposes the machine to 
have a lateral extension of 150 feet, by 
SO in width; thus forming a surface of 
4,$00 square feet. The extent of leve¬ 
rage, however well guarded by diagonal 
braces, is in this necessarily light struc¬ 
ture, terrific. For, although’ the wings 
are not intended to be wafted, the at¬ 
mosphere, even in moderately calm wea¬ 
ther, near the earth is subject to eddies ; 
and the weight of the engine and cargo, 
&c., in the Central part of this vast ex¬ 
tent of surface, would, in the case of any 
sudden check, operate with enormous 
power to break the slender fabric. In 
the largest birds the leverage of the ex¬ 
treme points of their wings scldoid ex¬ 
ceeds C feet; whereas, the extent of wing 
on each side of Mr. Henson’s machine is 
75 feet; therefore, every pound in the 
central part of this fabric, operates with 
more than eleven times greater effect of 
leverage, than every pound of weight 
forming the bod,, of the largest bird. 

This consideration shows, that in order 
to obtain a sufficient quantity of surface 
to sustain great weights in the air, the ex¬ 
tension ought not to be made in one plane 
but in parallel planes one above the other 
at a convenient distance, so as to form a 




more compact fabric, with less extent of cvatleed point to descend from; for, to 
leverage. The progressive velocity will be of ordinary use, they must be capable 
prevent these planes from interfering of landing at any place where there is 
with each other in giving their due sun- space to receive them, aud of ascending 
port. If, therefore, so large a surface be again from that point. They should 
contemplated foi*trying this experiment; likewise be*capable of remaining station- 
would it not be more likely to answer the ary, or nearly so, in the air, when re¬ 
purpose to compact it into the form of quired. 

si three decker , each deck being 8 or 10 Very great power, in proportion to the 

feet from the other, to give free room for weight of* the engine, is necessary to an- 

thc passage of the air between them ? swer t|iese, or, indeed, any of the pur- 

This vast surface is ail extended in one poses of aerial navigation by mechanical 
nearly horizontal plane, which is not the means along!. It is*in fact, the sine qua 
form experimentally proved to give 4hc non of the case: and Mr. Henson will 
proper lateral stability to the machifte. deserve great credit if he be able, by any 
It was remarked in my last letter, that invention of his own, or combination of 
the surface should be made in the form the inventions of others, permanently to 
of the letter V, though of a much more * maintain jihe power of twenty horses, by 
obtuse angles Extensive principles are an engine not exceeding GOOlbs.in wcighL 
often shown by very insignificant means; If that gentleman do not deceive himself 
and eVcry scliool-boy knot's that his in this estimate of the power ho proposes 

shuttlecock, whichever way, it may be to use, well-directed experiments will 

struck into the air, is never off its ba- soon pojpt^put,the proper mode of-its 

lance. Several winged seeds arc like- application. 

wise, on this prineWe, borne steadily on iTiere* can be no doubt that the in- 
the air. As very tattle of the support is dined plane, with a horizontal propelling 
lost by this mode of constructing surfaces apparatus, is the true principle of aerial 
for aerial navigation, when not carried to navigation by mechanical means, as it is 
excess,—whereas the security of the con- that of the flight of birds; gin cl although 
yeyance is very greatly increased by it,— it has been fully investigate^ and there 

it ought not to be neglected in an ex- is nothing new in it, the principle has as 

periment, qujje sufficiently fraught with yet remained doAiant, for want of suffi- , 
danger after every precaution §hall have cient jpower. This principle Mr. Henson 
been taken. adopfi, and the requisite power he pre- 

Acrial navigation by mechanical means poses to supply, 
alone, must depend upon surfaces moving It is not correctly known at what angle 
with considerable velocity through the with the line of flight the wings of birds 
air; but these vehicles will ever be in- are applied; iriUeed, this probably varies 
convenient, not to say absolutely ineffi- with the comparative size of the wing to 
ciont, if to effect this they must nave an the .weight of the bird; hence no very 
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accurate estimate of the power exerted 
can yet be m&de; but, from sundry expe¬ 
riments with inclined planes, it seems 
probable that for every thousand pounds 
weight of the aerial vehicle, eight or ten 
horses’ power will be required. 

The larger the surfaqc in proportion to 
the weight, the less velocity it requires 
for its support; and as Mr. Henson’s 
machine is said to have a surface in pro¬ 
portion to its weight exceeding that of 
most birds, its vdocitj* wilb not be so 
great as that of birds. Should he, there¬ 
fore, fully succeed in his project, the 
velocity of his flight may, taken at 
something short of that of the crow, 
which, in calm air, is 24 miles per hour, 
and is about the ordinary railroad 
speed. The direct resistance of the car, 
masts, and rigging, in the construction 
of aerial vehicles* will, should they ever 
succeed, probably put a limit to their 
velocity not much exceeding 24 to 30 
miles per hour. 

Jt has long since been proved, so far 
as engineering calculations, founded on 
tolerably well-ascertained data, may be 
trusted, that elongated balloons, maue on 
a very large scale, and of Arm, air-tight 
materials, may be driven through calm 
air, by engine-power, at a velocity ap¬ 
proaching the railroad pace, and, by their 
buoyancy, carry, whether stationary or 
in motion, a considerable cargo. Hence, 
on a great scale,'balloon floatage offers 
the most ready, efficient, and safe means 
of aerial navigation. 

“ The enormous bulk of baKjons, os 
compared with the weight they will sustain, 
causes the difficulty of impelling them, with 
sufficient speed to be of any utility, either 
by manual or engine power; and this diffi¬ 
culty is by many truly scientific persons 
considered as insurmountable, because they 
conceive that the bulk, which causes *the 
resistance, must ever be commensurate with 
thg weight of engine necessary to propel 
them by any species of wattage—and, conse¬ 
quently, as it will not do on a small scale, 
that it cannot bn a large one. It is true, 
that it requires twice as much gas*to sustain 
a 4-horse power engine a^to sustain one of 
«a 2-horse power (with their loads of fuel and 
water;) but it is not true that the larger 
balloon, though perfectly similar In make to 
the smaller one, will, when driven through 
the air at the same velocity, meet with double 
the resistance—if it were so, the case of 
Bteering balloons would be hopeless, and on 
this mistaken ground many think it a vain 
attempt. This idea, resting at the very 
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threshold of ttie invention, and which seems 
to present* nnf insurmountable barrier, when 
pA>bcd juid fuUy investigated proves to be 
fuse, aim tl^ investigation lead’s to an itn- 
rfutablcflawof proportion between the re¬ 
st tance’and the capacity to carry weight or 
engine-power, which, on a very large scale, 
promises tl£ most satisfactory result. 

“ If balloons of the respective diameters 
of one and two, both being spherical, be 
driven through the air with equal speed, the 
resistance wilt be as the surfaces opposed to 
the air, apd the surface of the largest will be 
four times greater than'that of the smaller, 
and hence it will require four times the 
engine force to keep up the velocity; but 
the quantity of gas contained in the larger 
balloon is eight times greater than that in 
the smaller, hence it could sustain eight times 
os much engine-power; but four times that 
power would keep up the required velocity, 
and hence it could carry a cargo of the weight 
of its engine, and yet keep pace with the 
smaller balloon. The simple terms of the 
case arc, thnt the surfaces (and hencu the 
resistances) increase ar, the squares of the 
diameter of the balloon; ^hereas the capa¬ 
city to contain gas (and hcncc the supporting 
power) increases as the cubes of the diameter. 

“ From this unquestionable law it follows, 
that if similar shaped balloons vary in diam¬ 
eter as the numerals 1, 2, 3, 4, 5, &c., the 
resistance they will meet with in the air, at 
the same velocity, when compared to the 
weight (or engine-power) they will sustain, 
will be as 1, -J, &c. This is a most 

important fact, and proves that as the law of 
relative diminution to resistance is unlimited , 
there must ever be, theoretically , some bulk 
in which any species of first mover, however 
sluggish in proportion to its weight, wouldfitul 
itself suspended, and its power adequate to 
propel that bulk with the velocity required."* 

Elongated ( balloons, of large dimen¬ 
sions, thus offer greater facilities for 
transporting men and goods through the 
air, than mechanical means alone, inas¬ 
much as the whole weight is suspciyled 
in the air without effort; and when the 
invention is realized, it will abundantly 
supply the increasing locomotive wants 
of mankind, for which, in due time, it 
was probably design^]. Mechanical flight 
seems more adapted for uqp on a much 
smaller BCflc, and for less remote dis¬ 
tances ; serving, perhaps, the same pur¬ 
pose that a boat does to a ship, each being 
essential to the other. 


* From Practical Remarks on Aerial Navigation, 
by the author of the present article, bi Mcch. Mas. 
for March 4, 1UJ7. 
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One great difficulty to be oVcrcojue Jh 
mechanical flight, is the enormous differ¬ 
ence of the powers required to perforin 
it, as birds qp, by any direct downwards 
waft in the first instance, as ^compared? 
with the skimming action on thciprin-l 
ciple of the inclined plane. The surface! 
of a square foot if loaded, as it is in the 
crow, with a pound weight, would de¬ 
scend perpendicularly with a velocity of 
‘21 feet per second; lienee, to sustain his 
weight, he must press his vtgngs down 
with that velocity, which is equivalent to 
lifting his own weight 21 fec^per second. 
Now, if an aerial machine were to weigh 
1000 pounds, and it had to "be lifted with 
this velocity, the force required would 
he that of 38 horses; and Mr. Hensdh’s 
engine, if loaded in the same ratio, W'ould 
he a 114 horses’ power. The bird even 
exerts a still greater effort, for he has, in 
the downward beat, to make good the 
time lost in the ascent of his wing. m 

The crow, in skimming, goes about 
30 feet per second; jjuring which time, 
if unaided by any waft to propel him, 
his descent will be about one eighth of 
36, or 4j feet. The power required, 
therefore, cannot be greater than in the 
ratio of 4J to 21; and in this case 1000 
would, in the skimming action, require a 
8> horses’ power to maintain it, provided 
it were performed as in birds, by the 
surface being moved downwards, when 
obliquely raised at the hinder portion, 9o 
as to continue during this action, th*e 
same force of the air applied under the 
surface, as when the front portion of it is 
elevated, and the bird skims for a time 
hy its previously acquired momentum. 
It is not vet ascertained what the actual 
angle of the bird’s wing is, and the abso¬ 
lute power required for propelling aerial 
vehicles, cannot therefore be stated with 
certainty, though we thus make some to¬ 
lerable approximation to the truth. 

Thq capacity of varying the degree of 
power to so great an extent in muscular 
action, gives much greater facility to the 
flight of birds than man possesses in his 
steam power, the uniformity of which 
obliges some more uniform course of ac¬ 
tion to be adopted. 

Under this general view of tbs case, 1 
have endeavoured to combine all the re¬ 
quisite principles of action that have been 
enumerated. Figs. 1, 2, and 3 will ex¬ 
hibit, without tedious explanation, the 
construction of an aerial veniclc, contain¬ 
ing about 530 square feet of surface. 
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Fig. 1 shows an end view in elevation; 
fig. 2, a bird’s-eye plan \ and £g. 3 a side 
elevation. . 

The main sjirraccs A A, and B B, arc 
here placed one above the other, and each 
pair arc connected together by strong 
shafts, firmly fixed into sockets at each 
end of a steel *nxi#, which turn freely in 
their collars D D. These shafts carry a 
spiked pulley or drum E E, by which 
they may foe turned by a pierced belt, or 
chain, fro*n ib& cqginc in the car F. 

The constKction of these circular 
planes is such, that when only required as 
a stationary expanse of surface, they con¬ 
tinue in ont| tven, or rather slightly 
curved state, like a very fiat umbrella; 
but when the engine power is applied, to 
make them revolve in their proper direc¬ 
tions, one set adverse to the other* they 
are immediately, by that act, thrown 
open, into the form of the flier, fig. 4, 
and thus the surface, to a great extent, 
is made to skim, though the machine 
may be stationary—the upper edge of each 
section in these fliers being foremost. 

fig. 4 '■+ 



It must also be observed, that the two 
sets of fliers arc placed in the obtuse V 
form, to ensure lateral steadiness to the 
machine. These may be termed the ele¬ 
vating fliers, to distinguish them from 
Iwo otheraraaller ones G G, set at a 
very different angle with their axis, and 
used for propelling the machine, when 
the others arc stationary; both sets will 
be put into action gradually, or in any 
required ^jearee *by friction plates, as is 
usual jn such cases. 

If the Elevating fliers have a diameter 
of about 111 feet each, they will contain 
about 100 square feet of surface; Yet by this 4 
construction, the leverage of the centre 
of their support, on each side, will only 
be about 8 Act from the centre of the 
car, and this will jje firmly sustained by 
the diagonal bracing of the framework. 

The/raming is also adapted to increase 
the stationary surface, by being covered 
with canvas in the obtuse V form down 
to the edge of the car, and overhead, like a 
very flat roof, to ke'cp off rain, &c. This 
surface, as here Bhown, would be about 
130 feet, but, hy the addition of a couple 
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of light yards, as in the sails of ships, it 
might be mveh increased, with little ad¬ 
ditional weight. t 

The broad horizontal rudder, or tail, 
II, capable of being turned on its hinge 
to any angle, at pleasure, gives the power 
of ascent and descent whcn # thc propellers 
are used,'and forms aKio the chief means 
of stability in the path of the flight. 

The small vertical rudder I, is for the 
purpose of lateral steerage, ini combina¬ 
tion with the two propellers, which, by 
being used singly, will turr. the machine 
with great power; and if one be reversed 
by the sume means as thisc now used 
for steam paddles, a still eater lateral 
guidance can be obtained. 

This construction of an experimental 
machine for mechanical aerial navigation 
is not.oflcred in the light of a finished 
model; but more to show, in combina¬ 
tion, certain principles which must be 
attended to in their construction, to give 
them a fair chance of success. It will 
give me much pleasure, if anything ex¬ 
perience may have taught pie on this 
iutbject, can bo turned to any account in 
tne present project, which Mr. Henson 
has now made his own by patent right. 

I am, however, of opinion that balloon 
navigation is that designed for the uses 
of mankind, on the large-scale < but as 
this letter has already far exceeded its 
due limits, I must 1 refer sufeh of your 
readers as may choose again to examine 
the capabilities of, balloon floatage, to an 
article in No. 708 of your Magazine for 
1837. I think it is a national disgrace,. 
in these enlightened locomotive times, 
not to realize, by public subscription, the 
proper scientific experiments, necessarily 
too expensive for any private purse, 
which would secure to this country the 
glory of being the first' to 'establish the 
dry navigation of the universal occhn of 
the terrestrial atmosphere. 

I remain, Sir, 

*" Your obliged and obedient servant, 

Ghorge Cayley. 
Hertford-fcfrAt, April 2,1843. 

• 1 

C 

BAROMETERS. 

Sir,—I have read in some oft your 
late Numbers an account of Mr. Read- 
man's patented barometer, and the claim 
of prforlty set up by Mr. C. T. Cotfthupe, 
of Wraxal. In Mr. Headman's there 
appears tome a great deal of unnecessary 
OTtuplexity, and Mr. Coathupe does not 


se?m t<f be aware of the great nicety re¬ 
quired <n the comparative measurement 
c£ the <f stern and tube required to ensure 

Correctness • , 

I I have bion in the habit for the last 
fen ycfcrs of registering by a barometer 
ftf my own construction. The tube,which 
is of & inqh bore and 34 inches in length, 
is placed in a mahogany fifatnc and cis¬ 
tern. A cover on the surface of the mer¬ 
cury in the cistern sustains and floats a rod 
of lancewoorl, the whole length of the tube, 
and being measured in inches and tenths 
from the bottom, indicates correctly the 
hefght of the column from the surface of 
the"mercury in'the cistern, without calcu¬ 
lation or trouble. Nothing, I conceive, 
can ^>c more simple and correct than this. 
I subjoin a sketch and description of llie 
instrument. I am, Sir, yours, &c. 

J. P. Barnard. 

Bath, February 27, It 



A 

Description. 

A A, mahogany frame; B, cistern, 
with sliding cover; G, tube, with column 
of mercury; D, graduated wooden rod, 
passing through a hole dn the sliding 
cover, and re. ting on a card, floating on 
the surface of the mercury in the cis¬ 
tern. 

P.S. I understand that barometers, pre¬ 
cisely on this principle, have been' used 
for some time, at Greenwich, and other 
public observatories. 
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STANDARD WIRE-GAUGES, , $ 

Sir,—This subject has lately' been 
discussed in your Magazine by three 
different parties. The first«brings fori 
ward what ts not new; though jhat iff 
no fault, as wc are all the better for being! 
reminded of what wc have heard Before] 
and forgotten. By referring to No. 55 
of your Magazine, the identical gauge 
will be there found described; and also 
in “ Lardncr’s Cyclopaedia,” 2nd vol., 
on Manufactures in Metal^ page 347. 
This gauge was invented first by a Mr. 
Aitkin, I believe, and he obtaincu a prize 
from thaw Society of Arts fof Scotland for 
it. The Editor of the Cyclopaedia, though 
he must have had the inventor’s name 
before him when copying the article4has 
not thought proper to mention it; and 
the objections which he and your corre¬ 
spondent, " K. H.,” bring against it are 
not-correct. The description given by 
the inventor states, that “ all that is re¬ 
quired is, to take two straight rulers,*of 
any convenient length, to make their 
edges touch at one rad, and to separate 
them near the Other by a cylindrical or 
spherical body, of half an inch diameter. 
If the rulers be unalterably fixed in this 
position, and the space lying between the 
points of contact with the cylinder at 
one end and of the rulers at the other be 
divided into fifty equal parts, and num¬ 
bered from 50 to 0, then the divisions 
will show the diameters of wire in -fifths 
of an inch. If the dispart, instead" of 
being *5, bemade *0.5, then the divisions 
will show thousandths.” Dr. Lardner 
says—“ This gauge will not ascertain the * 
full and exact diameter of the wire at the 
tangible points of the two sides of the 
gauge; which circumstance iQUst, indeed, 
be apparent, on inspection of the preced¬ 
ing cut.” Your two last correspondents 
fall into the same error, and, in conse¬ 
quence, have given themselves useless 
trouble in devising “ improvements, ’ 

(? additions , which are not improvements ,) 
as Aitkin's gauge is quite perfect without 
them. You arc aware that I consume 
no small quantity of wire in the course 
of a year; and as it jp necessary, for the 
perfection of .our manufacture, that the 
wires should all be of exactly the same 
size, I found this could not be obtained 
by using the common gauges, which arc 
the most absurd things ever made. I, 
consequently, use Aitkin's gauge, and 
find it most perfect. I had it made as in 
the following sketch (frill size.) 



A Cylinder *25 of an inch is used as 
the starting point in some, *5 in others, 
and *1 in others. If *25 is used, the tan¬ 
gible point is numbered ‘25, and from 
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that to 6 is divided into 25 parts. Num¬ 
ber *10 indicates ,Vth of an inch, that is, 
a wire *10 of an inch in diameter will 
enter the gauge as fart as number 10, 
and so on; so that there is no need of 
any sliding scale. The gauge is so cor¬ 
rect, that I can detect a wire which is not 
•perfectly cylindrical., I prefer having 
them open at the points, so that a bundle 
of wire may be gauged at any part: if 
the gauge is closed at the points, the end 
of the wire must be used, and either end 
is seldom the same as die Piiddlc of the 
piece. '* 

4 * K. Il.’a ” gauge for hd’es is equally 
old with the above gauges Ithey may be 
found in use in many inanufoctorics. 

It is better to have two gauges, one 
from 0 to *25, and another, from *25 to 
*5. If only one is U9cd, from 0 to ‘5, it 
must cither be very clumsy and unlfiandy, 
or the distance between the numbers must 
be small, w*hich are objections. There is 
no difficulty in distinguishing the point 
where a wire touches the scale. 

I have one or two designs for pocket 
gauges, on this principle, which I may 
send for insertion ere long. If wire 
drawers and consumer^ were once to try 
these gauges, they w*ould soon discard 
the old ones. 

Yqqts, &c., 

' * Fix. dE Fj;r. 

Gateshead, March 17, 1343. 

* 

1\S.—Different kinds of scales may be 
• put on the gauge: a very useful one is 
the area, which also gives the compara¬ 
tive weights, a circular inch being the 
unit. v 


PENDULUM ESCAPEMENTS. 

Sir,—An eminent writer upon horology 
observes, that "if an eseaposaeut could 
be contrived which gave its impulse to 
the pendulum at the middle point of its 
vibration, and was wholly detached from 
if*at all other times, such an escapement 
would be perfect, aud that escapements 
are almost to *be considered good or bad 
as they approach this charActef.” 

The ordinary chronoiqeter escapement, 
(invented by Earnshaw, and for which 
he received a reward of five thousand 
pounds from the Admiralty, fulfil these 
conditions more nearly than any other, 
and as 44 this escapement stands ttnri- 
valled for simplicity and for performance," 


it js probable that considerable advantage 
w’ould be derived from its application to 
the astronomical clock, which appears to 
'tie may be, effected in the following 
manner. 



A, the pendulum, the lowest point of 
which describes the arc, represented by 
the dotted line. 

B, the scape wheel, turning in the di¬ 
rection of the arrow. 

C, the ordinary chronometer detent,' 

with discharging spring, locking stud, 
&c., the centre of motion' being at the 
spring S. « 

D, the discharging pallet under the 
pendulum. 

E, the main, or impulse pallet, with a % 
notch cut across it, to admit of its pass¬ 
ing and repassing the discharging spring 
of .the detent without touching, both 
pallets being fo med of jewels and fixed 
ttf the pendulum. * 

The discharging spring D, when the 
pendulum Vibrates to the left, presses 
against the discharging spring, which 
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bends the detent to the left, and unlock# 
the scape-wheel by drawing the locking 
stud from the point of tooth 1.; the wheel 
turning round tooth <3, rises above thef 
dotted line Aid gives the impulse by 
striking the main pallet E; 'tooth 2 then 
falls on the locking stud of the detent, 
and the scape-wheel is again locked, the 

I iendulum continuing its vibratiSn to the 
eft; the main pallet E, by means of the 
notch, passes the discharging spring with¬ 
out touching. TJpon the retyrn of the 
pendulum the main pallet E passes with¬ 
out touching; the discharging pallet D 
bends tlio»discharging spring*to the right 
and passes without disturbing the Bcapc- 
whcel, which remains locked until the 
discharging pallet D, upon the pendujfim 
again vibrating to the left, strikes against 
the discharging spring. 

The pendulum makes two vibrations 
for each impulse, and to note seconds on 
the dial, the half-second pendulum must 
be used. * 

Experience having so fully proved the 
value of the ordinarychronometer escape¬ 
ment, I have beef! desirous of maintain¬ 
ing its integrity as far as circumstances 
will admit in its application to tbc pen¬ 
dulum, but I consider figure 2 by far the 
best escapement in cases where a short 
pendulum only is admissible; it is upon 
the remontoire principle, the impulse 
being always very nearly of the same 
force. * • 

The pendulum, scape-wheel, deteflt, 
discharging and main pallets, ore similar 
to those before described. 

FGH,a lever of the third order, a side 
view of which is shown at fig. 8,. the ful¬ 
crum being at the springs H, the power 
being anplied through the tpeth. of the 
acapciwheel to the lever-pallet G, and 
the resistance being at the hammer F. * 
The pendulum vibrating to the right, 
the discharging-pallet D unlocks tooth 5 
of thy scape- wheel; tooth 1 escapes from 
the edge of the lever-pallet, the lever by 
the action of the springs H assumes a 
perpendicularv position, and communi¬ 
cates an impulse by striking the main 
pallet with the hammer F; tooth 2 falls 
on'the lever-pallet G, and forces the 
lever backwards into the positjpn repre¬ 
sented in the figure, uutil togth 6 falls on 
the locking stud of the detent—tooth 2 
remaining on theedge of the leVcr-pallet, 
the main pallet E, by means of the notch 
passing the discharging spring without 


Fig. 2. 



touching. Upon the return of the pen¬ 
dulum to the left, the action described in 
fig. 1 -takes place, the main pallet E pass¬ 
ing without touching the discharging 
• spring, vjtich is bent to the left, without 
disturbing the scape-wheel by the dis¬ 
charging-pallet^, both pallets just clear¬ 
ing the hammer head ofrthe lever. 

Fig. 3. 
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Iii figure 3, F in the hammer head; 
G, the lever pallet; H II, the lever 
springs pinned to two studs on any con¬ 
venient part of the dock.framc. A motion 
hack wards and forwards may take place, 
but none sideways. 


Fig. »«. 



Figure 4 represents the remontoire 
lever in fig. 2, applied to tl^c ordinary 
chronometer escapement. 

B, the scape-wheel; C, the detent; 
D, the discharging pallet; E, the main 
pallet placed nearly at right'anglcs to the 
discharging pallet, mid just clearing the 
hammer head of tne lever, both ‘pallets 
being fixed as usual on the arbor of the 
balance; F, the hammer head of the 
lever; G, the lever pallet; II, the ful¬ 
crum spring. 

The balance with both pallets vibrat¬ 
ing to the right, the discharging pallet D 
releases tooth 3 from the lockfi.g stud; 
tooth 1 escapes from the edge of the 
lever-pallet, and down oomes the lever 
hammer-head F on the main pallet E, to 
which it communicates a sharp tap with¬ 
out any scraping or rubbtogyth* scape- 
wheel turning round tooth 2 raises! the 
lever by pressing against the lever-pallet 
G, until the wheel becomes locked by 
tftoth 4 falling on the locking stud, tooth 
2 remaining on the edge of the lever- 
pallet: the return notion is the same as 
previously described.. 1 

The ' advantages of .this escapement 
sconsist in the impulse being communi- * 
cated by a smart tap or knock, instead of 
the scraping, action of the teeth of the 
scape-wheel on the main pallet; in being 
always very nearly of the same forctf, the 
only cause of variation being the relax¬ 


ation and loss of elasticity from use in 
tne fulcrum springs Ii; and in making 
the scape-wheel turn in the direction of 
|he arrow. r The detent spring S may be 
made of the most slender dimensions, far 
more So than if the scape-wlicel had to 
turn ds usual in the opposite direction. 

I am now' fearful of trespassing on 
your valuable pages, but shall be happy, 
should you desire it, to send you a de¬ 
scription of a “ double escapement,” ap¬ 
plicable to the second pendulum, which 
possesses soine advantages over the single 
one (fig. 2), with some general remarks 
applicable ur both. , 

I am, Sir, your obedient servant, 

W. B. Hunt. 

Custom House, London, 

JCchruary 28, 1843. 

[We shall be glad to receive the fur¬ 
ther communications obligingly offered 
by Mr. Hunt. Ed.M.M/J 


SIMl’LE METHOD OF EFFECTING THE 

SEPARATION OF *fHE RESIN IN GAM¬ 
BOGE. * 

Sir,—As the separation of the coloured 
resin from gamboge has been looked on 
as of very “ difficult attainment” both 
the gum and resin being equally solu¬ 
ble in spirit of wine), I take the liber¬ 
ty of informing your numerous read¬ 
ers of a very easy process of accom¬ 
plishing the object. It simply consists 
in allowing the gamboge to remain tin- 
dislurberi, for about a fortnight, in a 
vessel along with a little water. The 
water gradually abstracts the gum, leav¬ 
ing the resin in light flocks, not near so 
miscible in water as the gamboge itself. 
It is my intention to isolate, in & solid 
form, the colourless guru, in order to try 
if the yellow resin in the natural sub¬ 
stance can be replaced, with good effect, 
by another of a different colour; for in¬ 
stance, that of Dragon’s-blood, Saun- 
ders-wood, alkanet-root, or, indeed, 
any that may have the property of being 
dissolved by alcohol or pyroxylic spirit. 
One of my plans will be, to dissolve, in 
proper proportions, f the gum and resin, 
then to evaporate till a dry mass is ob¬ 
tained. j^s soon as I make the necessary 
experiments, 1 wilk forward to you the 
result, should it turn out favourable. 

Believe ine, Sir, yours respectfully, 

M. Bamberger. 


March 30th. 
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TUB LEYDEN JAR IMPROVED—ELECTRIC 
IGNITION OF GUNPOWDER. 

Sir,—While lecturing on ejcctricity, I 
have been frequently annoyed by the un-» 
certainty of tire Leyden jar, and the dif- ’ 
Acuity of igniting gunpowder, on all 
occasions. I think the first is oveifeomc 
by placing an earthen jar, full of hot 
sand, inside the jar; by this connivance, 

I have succeeded on very damp days. 

With respect to the ignition of inflam¬ 
mable compounds by frictional electricity, 

I use, instead of gunpowder, equal weights 
of chlorate of potash, and sulphifret of 
antimony* which, being a detonating or 
fulminating compound, should be reduced 
to powder separately , before they are 
mixed. For security, the weight slnuild 
not exceed 20 grains. In this experi¬ 
ment the glass tube, containing water, 
need not be employed, as with gun¬ 
powder. I am not aware that the above 
facts arc already known. I am, Sir, 
Yours &c. • 

William Lover. 

Dublin, 5G, Amien'-strftt. 


ON THE MANAGEMENT OF COMMON BEE- 
niVJCS.—IIY THE REV. WILSK DROWN. 

Sir,—The following plan for manag¬ 
ing bees in common straw hives, so as 
to obtain a portion of honey without de¬ 
stroying them, may interest sonic of your 
readers, if you think it worthy a plaee,in 
your valuable Magazine. _ • 

l*ut a swarm into a hive, with a hole 
in the top, closed with a cork. Nail a 
piece of w'ood 4 inches long, 3 wide, 
and i an inch thick, on one side of the 
hive, at the bottom, cutting a hole 1 I 
inch long, and £ inch high, through the 
lower edges of the wood anq hive. At¬ 
tach a similar piece of wood to a second 
hive, and insert a pipe of tin, full of 
small holes, through tnc top of this hive. 
The pipe may be made by simply bend¬ 
ing naif a sheet of tin round a roller 2 
inches in diameter, nailing the upper end 
into a ring of wood, and closing the bot¬ 
tom with a wooden plug. The wooden 
ring must be outside # the hive, and must 
have a woodep cover. It is intended by 
this pipe to ventilate the hive, and Its 
size allows a thermometer to dc kept ip 
it. 

Place both these hives, with the pieces 
of wood in contact, on a board 1 inch 
thick, 3 feet long, 18 inches wide, in¬ 


serting a slip of tin between the pieces 
of wood to cut off the communication be¬ 
tween the hives. • 

The most effectual protection to the 
hives, is given*by a well painted panvuss 
cover I yard square, nailed in front and 
back to wooden rods. In this cover, holes 
about 4 inchesjn diameter should be cut 
to correspond withfthe pipe and cork in 
the top of the hives. A canvass cover, 
made like a cone, nailed to a knob of 
wood at the top, and sewn to a tiiick iron 
wire at the l»se,*nmst be placed over 
each hole in tile large cover. White, paint 
must be usef, as it does not attract the 
heat. The grqpt expense of bee boxes, 
(far beyond fie means of cottagers,) led 
me, Mr. Editor, to contrive the above 
plan in the spring of 184*2; it costs about 
8 shillings, and can be executed by any 
persotf. • 

I will now state the success I had with 
it last summer. 

In April, 1842, 1 fitted a hive of bees, 
swarmed in June, 1841, with the second 
or store-hive, and marked it A. 

One swasm came off, which was fitted 
up in the same manner, and marked A a. 

About the middle of July the bees 
were allowed to enter the hives at the 
side, the breeding-hives being nearly 
full. m 

In tire middle of September I inserted 
the pieces of tin again between the hives, 
by which 1 confined in the storc-hives 
all the bees that were in them. 

I then opened a door into the air from 
each store-hive, which I covered with a 
i thin slip of wood, with a hole in it large 
enough Yo allow one bee to pass at a 
time. Over this hole 1 hung by a thread 
on the outside,^* piece of talc. The bees 
pushed the talc open, as they made their 
escape, but could uot get back again into 
the Jiifb. * * 

la thg course of a few hours all the 
bees, except twelve, had escaped, and re¬ 
turned to the breeding* hive in A a. * 

The queen was in the store-hive of A, 
and consequently I was obliged to smoke 
the bees qpt; many died, but the queen 
survived, and was replaced iif the brecd- 
ing-hivc. • 

From A a, I obtained lClbs. of the* 
finest honey, free from young bees, or 
bee-bread, without killing a single bcc. 

From A, I obtained lOlbs. of honey, 
equally pure and good with that from A a. 

The trap-door of talc was a contrivance 
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of Mr. Nutt, the autlior of the interesting 
work on bees. 

I rumain, Sir, 

Your obcdtent servant, 
WiifE Brown. 

K^lcstonc, Barnard-castle, Mirch SI, 1843. 


HINT TOR INCREASING THE EXPLOSIVE 
POWER OP GUNPOWDER. 

Sir,—Making an attempt one day to 
prepare some gunpowder, I found that, 
by following the rccip<£ I 1 ad procured, 
nothing like a good article v. as produced; 
in fact, the preparation wou^cl not go off 
with the quick flash and,*report which 
always attends the firing of rfren the very 
commonest kinds prepared by the regular 
makers. However, I bethought myself 
of common tinder made by burning rags, 
which is well known to be very highly in¬ 
flammable. Thinking it might prove 
more serviceable than charcoal, I tried 
it, and. the result of the change far ex¬ 
ceeded my expectations. The cause of 
the great combustibility of tinder appears 
to be the comparatively short exposure to 
beat it has undergone in the making: 
and the result of some experiments on 
charcoal, performed by able chemists, 
was, that when that substance was ex- 
losed, in dose vessels, to heat # for a 
ength of time, it had lost nearly # all its 
inflammability, beconpng merely red-hot 
when an attempt was made to ignite it. 1 
have sent this brief account for inser¬ 
tion, under the hope that, through it, 
some improvement may be made in gun¬ 
powder when in the hands pf some 
skilful manufacturer. 

I am, Sir, your obedient servant, 

D. L. Guignard. 


i* ii.brow's discovery in steam pow$r. 

Sir,—I find that I have used tlic term 
<( hydrodynamics” at p. 208 of my last 
p;$er, instead of “ hydrostatics.” The 
distinction is not unimportant; because, 
.x hen steam, dr air, under pressure, is 
flowing through pipes of discharge of 
the same area throughout however great 
the pressure may be at one end, the 
density must necessarily be materially 
decreased at the other, owing to the 
expansive velocity travelling so much 
quicker than the initial velocity. Yet, 
though there be this diminution of pres¬ 


sure, not the mightiest hydraulic press 
forked by the mightiest power can, as I 
have slyjwn before, by "concentration of 
£he current qf steam,” or ‘‘by the contrac¬ 
tion of the area of escape/' or by any 
other means, iticrease the pressure at one 
part • siorc than at another. The writer 
of the note on my paper cannot but sec, 
therefore that this assumption of his, 
being an impossibility of science, is 
wholly inadequate to account, as he as¬ 
serts at p. ‘269, for “ the extra pressure 
indicated at the point of the nozzle.” A 
gauge placed there would show precisely 
the same pressure as that in the boiler, 

I irovided the supply-pipe was sufficiently 
arge to keep the nozzle at that pressure. 
It would probably indicate less pressure, 
justMn proportion as that supply-pipe was 
insufficient for this purpose, but never 
could it possibly show' a greater pressure, 
much more double. 

The writer of the Note at p. 269, only 
gi' cs me fair credit for discrimination, 
when he observes, that 1 have “ altoge¬ 
ther evaded” addressing myself to the 
perpetual motion affair * hich he has now 
made of Mr. Pilhrow’B discovery at page 
269. All I advocate is the great dis¬ 
covery which he (Mr. Pilbrow) has made 
as described in his own uninistakeablc 
language, in the extracts from his speci¬ 
fication, given at p. 240.. And I must 
still “ evade altogether” discussing the 
said perpetual motion idea of the writer 
of {hat Note. 

In the 2nd col. of p. 269, the writer 
says “ Scalpel's language shows clearly t 
that according to his view of matter 
velocity has nothing to do with the pro¬ 
duction of these effects.” 

Scalpel's language, how'ever, in the 
opposite page, will be found to be just 
the reverse" the extraordinary effect 
of the pressures given at p. 242, can, I 
think, only be accounted for by the 
expansive velocity of the steam” 1 
Mr. Watt’s authority of “ double ^ef¬ 
fect” in steam from the same cause, will, 
I hope, be treated with more respect than 
mine has been. In explaining his dis¬ 
covery of the expansion of steam to Hr. 
Small, he thus writes in a letter dat.'d 
the>28th of May, 1769:— ,f I mentioned 
to you a method of ** still doubling the 
effect of the steam.” Mr. Watt then 
describes the principle, which is too well 
known to copy, and gives this result:— 
“ The sum of the series you will find 
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greater than one-half, though only one- 
fourth steam was used.” 5£et tiic re¬ 
viewer of Mr. Pilbrow’s discovery ridi* j 
cules at p. 248 the idea of “ the expan¬ 
sive force of steam" giving any power 
above that in the boiler, although *it is 
most apparent, from the very nature of 
steam, that the whole force from (velocity 
is derived Bolely and entirely from its 
expansibility; just as Mr.Watt "doubled 
the effect of the steam" in hie way. “ To 
expand steam," then, “is" tiot , as the 
reviewer there states, “ iiQtorioiftly to 
weaken it# power'* Nor Ik it, as he 
further states, “ when we talk of gaining 
by working steam expansively, all that 
is meant is, that it is worked more econo¬ 
mically." Give it room to increase* ts 
power, that is to expand, and instead of 
“ weakening its power,” it is, in the 
language of Mr. Watt, “a method of 
still doubling the effect of the steam.” 
To Bay more on the point, after tlm.% 
quarters of a century have passed since 
this discovery was lifcdc, would indeed 
be a waste of time, and unworthy of the 
knowledge of the age. 

Here let me point out the remarkable 
confirmation, in Mr. Watt’s letter, of 
Mr. Pilbrow’s discovery. From one- 
fourth of the quantity of steam at the 
initial, or boiler pressure, Mr. Watt ob¬ 
tained more than one-half. From the 
initial pressure in the boiler Mr. Pilbrq^v 
shows, by the table given at p. 242, that 
he also gets more than double. Thus, 
from exactly the same cause, expansion, 
both “still double the effect of the 
steam,” though by totally opposite ways. 
Now, must it not ever be considered one 
of the most remarkable facts in the whole 
range of science, that it never occurred 
to the mighty mind of Mr. Watt, whether 
the power and duty due to the expansi¬ 
bility of steam might not be obtained by 
some more simple means than by expan¬ 
sive gfcar to cut it off, and the other com¬ 
plicated machinery now used P 

If there be any truth in deductive phi¬ 
losophy, we have only to follow into their 
ultimate consequences these two classes 
of fact, the same in results, yet so dif¬ 
ferently arrived at, to be able to predi¬ 
cate, without failure, that the 'duty of 
both engines must be the same. This 
alone is the grand criterion of the value 
of any improvement or discovery in 
steam. Now, I will place on record my 
opinion, a priori, to be determined hence 


by experience, that the application of the 
power of steam, by its mere ^expansive 
velocity, must, ex, necessitate rei, do as 
much duty as*tld: best Cornish engine, 
the pressure, boner, clothing, and stok¬ 
ing being alike. The great fundamental 
principle of th% vacation and measure of 
power—momentum multiplied by velo¬ 
city—is here our guide. Mr. Watt de¬ 
rived his chief power and duty (not from 
velocity, bflt) from expansion over large 
areas, and £ainud iit pressure what he lost 
in velocity. Far more simply, because 
more iu accordance with what is now 
found to be tf th* real condition of steam 
power, Mr. Yilbrow derives his chief 
power and duty from the simple expan¬ 
sive velocity of steam, (not from expan¬ 
sion over large areas,) and he will gain 
in vclo&ity what he loses in pressure on 
surface. The duty of eath will be the 
same; that the greatest which consumes 
the least power, for friction and other de¬ 
ductions, in transmitting the remainder 
to account; so that if this be in favour 
of Mr. Pilbaow’s engine, it will assuredly 
do more duty than even the best Cornish 
lifting engine, the other circumstances 
being the same. It seems to me, iudecd, 
a self-evident deduction, that, now that 
“ the proper effect or force due to the 
expansile velocity of steam ” is discover¬ 
ed, any givep quantify of steam must do 
as much work by its simple velocity, 
when turned to the best account on Mr. 
Pilbrow’s principle, as it can perform in 
the best reciprocating engine. 

• I cannot pass, without declaring my 
admiratiofi of the clear and beautiful 
chain of reasoning by which Mr. Pil- 
brow arrived at his great discovery. It 
is expressed, too, in the simplest language 
of philosophy, and adds another to those 
instance? which Have been so eloquently 
extolfcd by Sir J. Herschell, and pro¬ 
nounced by him, “ the very triumph of 
theories." “ The failure of my plans, * 
says Mr. Pilbrow, (p. 240,) “ to obtain 
these results, (the duty froip expansion 
with Hcro’^cngine,) disclosed to me the 
remarkable fact, that a current of steam 
in rapid motion, that is, issuing from an 
orifice, loses, almost entirely, that power 
of lateral expansion which it possesses 
when cut off, and allowed to expand from 
a state,of comparative rest. Wnen I had 
confirmed this phenomenon by other ex¬ 
periments, I was satisfied that steam pos¬ 
sessed an impulsive power of the utmost 
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efficiency, entirely different from what 
had over lfccn supposed; for, its full ex¬ 
pansive force not being given out late- 
rally , must have go*e» somewhere, 
and, ax it cough orgy expand in the 
line of its issue , I became acquainted 
with this new and sjngular property of 
steam, that it possessed, in its mere velo¬ 
city alone, a propulsive force from its 
lineal expansibility, equal in power and 
duty to the gross effect obtained when 
cut off and allowed to expandfnnder tho 
best circumstances.” I ti.cd it, he says, 
and it was so. Acquainted, I believe* 
with nearly all the prediction of theory, 

I know not one, except thatfOT Columbus, 
which has been more truly and import* 
antly verified. Nor do 1 hesitate to place 
its philosophy, and the sober and simple 
language in which it is explained, upon 
a level with thift reasoning which led Mr. 
Watt to invent his separate condenser. 
Others will have their opinion, l.simply 
desire, in this state of tilings, to express 
my ow r n. 

• Scalper. 

April S, 1813. , 

[“ Scalpel states, us his reason for having 
evaded, and still evading, the question as to 
the power alleged by Mr. Pilbross^to exist 
“ in mere velocity alone,” that we li&vc made 
44 a perpetual motion affair ” of it. Wo do 
not understand what ffe. means by this; but, 
if lie means to insinuate that we have misre¬ 
presented Mr. Pilbrow’s theory, in the least, 
wc deny that wc have done so, and challenge^ 
him to prove what he insinuates. We further 
challenge him, once more, to make it com¬ 
prehensible to any intelligent being, how 
there can be any such power in “ mere velo¬ 
city alone.” “ Scalpel” 4 *ow tells 

ns, that it 44 must be apparent that thefy'hole 
force from velocity is derived solely and en¬ 
tirely from its expansibilitythat is, the 
expansibility of the steam. Exactly so; the 
force of expansibility, or clastic force, is the 
only force in the case, be the falocity what 
it inay ; and that force if in an exact ratio to 
the temperature and density of the steam. 
But what then comes of Mr.' Pilbrow’s 
doubling of the power from “ mere velocity 
alone ?” And what becomes of “ Seal pel's” 
own equally original and entertaining notion 
of the doubling of the power from the “ force 


of reversal ?” By the bye, why is it that we 
hear n<f more of this wonderful discovery of 
•the 44 force of reversal ?” Is i* abandoned al¬ 
ready—as soon, almost, as it.had birth? The 
contitction of the escape-pipe at its extre¬ 
mity, 14 Scalpel ••■still insists, has nothing to 
do with flic proportional increase of pressure 
exhibited by Mr, Pilbrow’s experiments. If 
this be so, then, as we said before, why con¬ 
tract it .’ A gauge,” he says , 44 placed at 
the pofht of the nozzle would show precisely 
the same pressure ns that on the boiler, pro¬ 
vided the supply was sufficiently large to 
keep the nozzle at that pressure that is, 
in Albcr words, the pressure will remain the 
same at the nozzle us in the boiler, provided 
it is kept so ! It required no 44 ghost from 
the dead,” nor yet any scraper of dcuu men's 
..lames, scalpel in hfnd, to tell us this. Hut 
can any thing bfe plainer than that, if n 
body of steam, rushing out through a onc- 
incli pipe, is suddenly restricted to a half, or 
fourth of that space, the pressure op, that 
half or fourth must lie greater than jt was be¬ 
fore ? Mr. Pilbrow has found this to be tho 
case ; but, overlooking the cause, he ascribes 
the increase to the power which lie absurdly 
fancies to exist 44 in mere velocity alone.” 
The attempt to drag in the great authority 
of Watt, as being favourable to Mr. Pil¬ 
brow’s theory, is most unwarranted. Tin 
context of the letter whicl * 44 Scalpel” quotes 
in so partial" a manner, and paraplu’ases so 
loosely, is, in fact, in positive contradiction 
to it. All ^li&t Watt contends for in it is, 
that the classic force of steam may be turned 
to more than double account, by using it 
expansively : not one word of doubtiny or 
increasing the elastic force itself, —which is 
manifestly quite another thing. There are 
several other points in this controversy which 
wc feel strongly tempted to advert to; but 
they are so well handled in the letter 
which follows, from* another correspondent, 
(** Probc^”) that we forbear. —Ed. M. M. 

MB. PIGHBOW’s 11 DISCOVERY IN STB AM 
Sir,—Surprising as it is, that in the pre¬ 
sent advanced state of onr knowledge of the 
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properties of steam, so monstrous a fallac$ 
as Mr. Pilbrow’a “ new discovery” should 
be gravely promulgated, I corffess it is t#^ 
me a matter <rf still greater surprise that it 
should have found a volunteer champion in 
the once, but (may we not say ?) no bmger 
redoubtable 4 4 Scalpel.” Well mtfy his mind 
have been troubled with visions .of what the 
Illustrious Watt would have thought and 
said of it, had he been living in our day. 
Thu Watt whom he has erewhile praised so 
justly and so eloquently in your pages, but 
whose memory he now (most unwittingly, 

I am bound Jto believe,) insults by tile sup¬ 
position that ho would have subscribed to so 
gspss a heresy. » 

What is this heresy ? In .effect briefly 
this, that you can get more power out of a 
boiler, than there is in it—ay double fcbe 
power! If you will but let Mr. Pilbrow 
draw off the steam in a way he lias got of 
bis own, he will make every cubic inch equal 
(at RaSt)- to two. So that ere long (if 
“discovery” goes on at tjiis rate) we may. 
hope to sec the pint pot made to hold n 
quart. 

Mr. PilbroOr saya ^ all comes of the 
velocity with whitSi the stcafn is emitted 
from the boiler. .If this were true, then it 
should follow that the greater the velocity 
the greater the increase of power; so that, 
supposing a velocity represented by a were 
to double the power, then a velocity of a 3 
would quadruple it. Absurdity on absur¬ 
dity'! 

“ Scalpel,” on the other hand, (mistaking, 
as you have clearly shown, the doctrine 1m 
lia’s undertaken to defend,) tells us that it ull 
comes of the “ concentration” of the steam. 
But “ concentration” is not multiplication. 
Concentrate as you will, you cqpnot thereby 
add one atom to the matter concentrated. 

“That a current of steam or water,” $ays 
“ Scalpel,” “ directed against a flat plate will 
give out only half of the force vt would de¬ 
liver into a cavity, is obvious. Admitting 
thiB, for the sake of argument, to be true,* 
still there is but onc-half lost in the former 
case, and that same half saved in the latter, 
and lfotbing more than the whole quantity 
deliveredat last. Whence then comes the pre¬ 
tended increase ? From the “ force of rever¬ 
sal,,” quoth “ Scalpel” l 11 By reversing,” he 
says, “ the tyhole motion you also obtain the 
additional force of reversal, and so double the 
effect* 11 Greater nonsense than this— 
more palpable, more egregious, more fan¬ 
tastical nonsense than .this—on a mechanical 
snbject I never read. If there were any 
such “ force of reversal” os ” Scalpel” talks 
of, why.be content with so little of so good a 
thing V Why not have s second cavity, and 
so double the affect twice ov Why not 
a third, a fourth, a fifth, or indeed any num¬ 


ber of cavities you please in pig-sag succes¬ 
sion, since increase does but come of rever¬ 
sal, and the more reversal the more in¬ 
crease P I 

Both Mr. Pitbr|w and 14 Scalpel” seem to 
have a confused notion, that us bodies lull¬ 
ing downwards through space acquire addi¬ 
tional force from foiling, a body of steam 
projected horizontally ought also to ac¬ 
quire additional force from moving forwards. 
When they have penetrated a little further 
.into the masteries of nature—a very small 
way beyond, the .surface will suffice—they will 
discover that Ktere is no analogy whatever 
between the tm cases. Gravity,which is the 
multiplying fonje in the one, bus no place 
in the othenffixeept it be to depress, and re¬ 
tard* the body in motion. As in gunnery, 
the only propelling force is the elastic va¬ 
pour produced by the ignition of the gun¬ 
powder in the cannon, and the half loses 
force with every inch it advances heyomj the 
cannon's mouth; so in horizontalcurrents of 
steam, the only impulsive force is the pres¬ 
sure in the boiler, and the greater the dist¬ 
ance of the point against which the steam is 
directed, the less is the force (velocity and 
every tiling else notwithstanding) with which 
it ultimately, impinges. 

Most practical men (such as take Watt and 
common sense only for their guides!) are of 
opinion that' the sooner you let in the steam 
to do Its work upon the piston, and the 
hotter yen keep jt till the work is done, the 
better; but according to Mr. Pilbrow’s new 
theory, the Idngar theOpurse which the steam 
has to take, providing always the point of 
maximum velocity, wherever that may be, ia 
not exceeded, and the more opportunities it 
has of partmg jvitli its heat, the greater the 
•economy^ « 

The truth is, (though neither Mr. Pilbrow 
nor 44 Scalpel” may be able to see.it,) that they 
but expend on the. production a high velo¬ 
city to no purpose, that force which other 
(less enlightened !) people turn to excellent 
purj/Qscuy ajfJSlymg it directly to the body 
to bt*put^n motion. 

“ Scalpel” dwells, with a complacency 
which, under the circumstances, is irresist¬ 
ibly ludicrous, on the “ beautiful harmony” 
which prevails between Mr. Pilbrow’s “ dis¬ 
covery” and all the known lftws of natqrc. 
It would be tmusing, if not instinctive, IF he 
would inform us, in n few plain words,‘what 
those laws arc witlP which* ii harmouizes"*o * 
beautifully. I mean, of course, Mn Pil¬ 
brow’s discovery of the power which exists 
** in mere velocity alone,” and not 11 Scalpel’s” 
discovery of the 44 force of reversal,” of which' 
it is needless to say any thing more, and thp 
less said (for 44 Scalpel’s” sake) the better. 
From all that has yet appeared, there is not 
a single law of nature, having any relation to 
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the subject of steam power, to which it is not 
vdiametriealiy opposed. 

I owe you, Sir, and your readers, some 
apology for having said s> tpuch as I nave 
done on the subject; because, after all, I feel 
sensible that I have placed'it in no clearer 
light than it was placed already by your own 
unanswered and unanswerable observations 
upon it. ’ My^Sfeason for addressing you 
was simply a desire to testify, that though 
“ Scalpel 1 ' may not see, or rather not choose 
to see (for of his perfect sincerity I have my 
doubts) the force of thfim, there 4 are others 
who do, and are obliged to( you for them. 
The sooner the paths of sconce arc freed 
from such will-o’^the wisps/h&bettcr. 

I am, Sir, your constanfreadcr, 

Probe. 

April 2, 1843. 

Vi, ‘ • • 

riLBROW’S DISCOVERY IN STEAM-POWER.* 

■h ^ ” 

Sir,—-I ’can but congratulate myself that 
the principle pf my discovery luis been so 
readily and cleverly generalized by “ Scalpel" 
by illustrations independent of my own; 
and I beg to express my obligations to on 
individual who has, unknown to me, written 
so conclusively and eloquently in my support. 
If 1 mistake not, “ Scalpel" must have been 
one of those scientific persons who have, 
with Professor Moseley, Mr. Lloyd (for the 
Admiralty,) and many others distinguished 
for their scientific attainments, witnessed at 
different times my experiments in verification 
of my discovery. But be this as it may, it 
is exceedingly gratifying to me to find an 
original mind capable, of appreciating it, and 
bold enough, thus early, publicly to express 
his opinion. « 

As I should be sorry to be considered the 
discoverer of ou absurdity, I hope you will 
do me the justice to correct your singular 
misapprehension of my discovery. “ Mr. 
Pllbrow," you say, in your note to “ Scal¬ 
pel’s" letter, page 269, “aossi-rts tknt there 
is a power, ‘ in mere velocity alone,’ exclusive' 
qf, and supplementary to, the hotter power 
by which it is produced ! ! ” My speci¬ 
fication docs not say so; “ Scalpel," there¬ 
fore, might well 44 evade" what he cannot 
find. You l\pve at page 240 correctly ex¬ 
tracted what I do say, whichais, that 14 1 
have ascertained the trover effect or 

FOfLC'E DUE TO THE EXBANSIVE VELOCITY 
* of steam; namely, that both the whole 
available power and extreme duty from ex¬ 
pansion may >bo obtained from the simple 
expansive velocity of steam, when applied 

* This letter from Mr. Ptlfcrow himself, came 
to hand after the receipt of the two preceding com¬ 
munications, and .after the remarks on that of 
“ Scalpel/' wen in type,—Eo. M. M. 


m the peculiar manner hereinafter described." 
All my # subsequent explanations are but in 
(Elucidation eg this,, the very first description 
in my specification of whatj-my invention 
consists in. This is the germ of my disco¬ 
very,^tamely, 44 the padPER effect or force 
due to the expansive velocity of steam,’’ 
when that velocity u 44 applied in my 
peculiar manner." 

The 44 proper" <or real force which steam 
is now found to possess in its expansive 
velocity hog never before been known; and 
my discovery simply proves that it possesses, 
44 when properly applied," more than double 
the effect t <f what ft does whenjised as in 
Hero's engine; or against flat vanes, as in 
Branca’s, and consequently a much greater 
impulsive force than any one supposed. I 
neither add any thing to the cause, nor say 
as you make me, as before complained of. 
Neither have I said, as you further make me 
say at page 269, that 44 $ double power is 
derived from the mere velocity alQne. N><n Such 
ia not my 44 theory." 44 A double power or 
effect is derived (solely) from" using a 
cavity instead of usiqg a fiat plate. That is 
my 44 theory,” as you will see in your 
extracts at page 241, tSrlien you confined 
yourself to adopting my' own language in 
my specification. • 

Those who are acquainted with the ele¬ 
mentary laws of physics well know that 
44 concentration of the current of steam in 
the pipe" cannot, by any possible means, 
give one ounce more pressure in any part of 
the pipe ’than, in the boiler. Nor is it the 
fajt, as assumed in your note page 269, that 
44 the extra pressure is indicated at the point 
of the nozzle." 44 The double effect” is 
found only when the steam has actually 
escapcdyron^tlie nozzle, and is about $ inch 
out of or from it. Tlip Steam has then had 
time to obtain " its-expansive velocity," and 
when arrestyl by a cavity gives out 44 double 
the effect" tq what it gives on a flat plate. 

The subject is a wide but interesting pne, 
and would lead to many long papers, which 
is perhaps unnecessary, particularly as you 
Beem to think that if I can prove it not to be 
44 concentration” of steam in a pipe Vhich 
gives this great effect, you will be satisfied; 
if so, then I will only trouble, you and my¬ 
self further to assure you that you are very' 
much mistaken; for all kinds of experiments 
have been tried to satisfy myself as well as 
others. Experiments wclre*'tried with ori¬ 
fices of different seas, and each cave its 
ratio of effect exactly in proportion to (he 
area—(not, as you suppose, a lesser one 
giving more, but less, and in exact pro¬ 
portion.) ' Again; the pipe of supply to 
the nozzle is required large,—not, as you 
think, to 44 concentrate" the steam, but to 
supply the nozzle with steam as dense as 
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that in the boiler (when the pipe is long )— 
for, in a series of experiments (mach toq 
long to mention) it was found, that if the 
pipe were' but kittle larger than the orifice, 
the steam became attenuated before it 
reached the nozzle; and by guages placed 
near the nozzle, a pressure was indicated far 
below that in the boiler. Now, t^e' object 
is, to keep the pressure near the orifice as 
high as it is in the boiler {'because, although 
wc get always more than double the amount 
of pressure, three-quarter* of an* inch from 
the orifice (outside), than that withip, yet, 
unless the steam within be kjjpt in equi¬ 
librium with the boiler, wc should, in com¬ 
mon with any other engine, Ifise, in appear - 
ance, the amount of pressure.* But when a 
long pipe is unnecessary, and we place pur 
orifice on the boiler itself, we then get at 
once more than double the pressure in our 
cavity than that in the boiler. Therefore, 
hi r. ^djtor, you are perfectly mistaken, you 
perceive; and that the whole hangs upon 
velocity of the steam’s expansion (of course 
as a secondary cause), is proved by the ex¬ 
periments of letting th'fcsteam issue through 
holes merely cut in # the metal, and through 
tubes: the tubes permitting more tg> flow, 
gave the highest indication of pressure,—the 
expenditure being in proportion. 

Presuming the foregoing will satisfy you, 
my time being so fully occupied, 1 will only 
add, that your science of Mechanics, as it 
relates to power, &c., seems to require a 
word.— Pressure must not be mistaken for 
power, nor power for pressure; —tnere mgy 
be pressure without power being elicited-*- 
(which, is truly, in mechanics, without 
power)—but never, power without pressure. 
Now, what makes pressure become power, 
is action, of velocity, or motion. There is 
none, let the pressure be wliat it may, until 
action commences; and action, there can be 
none without pressure, or force eomewbere. 
Power, therefore,. is pressure combined with 
action, or velocity. Velocity is the effect 
always of pressure, and has in it the whole 
amount of that pressure; therefore, velocity 
is power, and maybe the cause of power 
(though pressure first caused ihat velocity.) 
Now, steam in a high-pressure boiler while 
closed, has a pressure, perhaps, of lOOlbs. 
per square inch over a surface of many thou¬ 
sand square inches, yet no onfe would think 
of saying' there is any •power given, here. 
ThiB is out simple pressure; but when any 
part is avowed to move before this pressure, 
immediately we get power (instance the 


* The same thing takes place In the common 
engine, if the pipes which supply the cylinder be 
contracted or too small; the piston then does not 
receive the same pressure per square Inch, m the 
holier does. 
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piston of the steam engine). Ngw, what If 
say is simply this, that this steam has, by 
chemical means, a&c., become gradually 
packed into a'delse state (high pressure), 
and being an exjpnsive fluid, it will, when 
released, expand its volume rapidly into a 
much larger on^; and the velocity with which 
it will do this, as web. as the extent, are de¬ 
pendent upon the. state of density. I have 
found, then, that its effect in striking a 
cavity is dependent upon the veheity of its 
issue; which velocity of issue is wholly de¬ 
pendent upon itri density, of course. I then 
found out its ratio and laws, and by very 
delicate and numerous experiments, occupy- 
ing more thd$tweive months (which will be 
published shot Ay), I found the effect to he 
obtained by the pressure (the pressure at a 
given velocity) multiplied by the velocity 
(which pressure was wholly dependent upon 
the amount of velocity) would, give a duty 
or effect equal exactly to*the amount of 
power or duty which would have been re¬ 
quired to have pumped iuto. a vessel the 
same quantity of gas to the same density; or, 
which is the^samc thing, as much duty as a 
piston in a cylinder would give out worked 
under the vety best circumstances of expan¬ 
sion, taking the increments of expansion to 
atmospheric or vapour points. 

I may finally add, that the fact of the dis¬ 
covery has already become established, and 
is admired among the true additions to 
science by sufficiently competent individuals, 
to render it dmnputabjp. The practical ap¬ 
plication of this new force is, however, a dis¬ 
tinct question, which I. am prepared to dis¬ 
cuss when properly investigated; until which 
time I shall respectfully decline further dis¬ 
cussion, and am, 

01 Your obedient servant, 

JAMKS PlLBKOW. 
Upper Clapton, April 3rd, 1843. 

* [Mr. Pilbrow has a right to change his 
views and opinion^ as often as he pleases, as 
long he does so at the expense qf his own 
character for correctness; but we cannot 
allow him to do so at ours. He is nov^ 
pleased to deny most positively that he ever 
asserted that he gained his “ dquble power’* 
from mere velocity alone. Thq 44 double 
power or effect/’ he says, 14 is derived solely 
from using a cavity instead of using a flat 
plate/’,and- 44 that is my theory." It may 
be Mr. Pilbrow’s 44 theory” now, but that it 
was not^ his theory when he penned his spe¬ 
cification is clear from tire following extracts,' 
as well as from the entire scope of the 

document. 44 1 became acquainted/' he' 
* v 
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gays, 44 with this new and singular property 
of steam that it possesord m its mere 
velocity alone a propwsiVe force from its 
lineal expansibility equal ki power and duty 
to the gross effect obtained when cut off and 
allowed to expand, unfler flie best circum¬ 
stances/' Again, 44 The cavity not only re¬ 
ceived the same amount of impingement as 
the flat plate received, but by &is peculiar 
injet and reaction, or reissue of the steam, 

ITS WHOLE VELOCITY WAS^RBESTED, AND 
THE CAVITY THUS ACQt/RED ANOTHER 

power of equal amount,& c. Further 
on, 44 When 1 had discovered how this double 
power was to be obtained by arresting 

AND TRANSFERRING THE WHOLE VELOCITY 

of the steam/* &c. In another part he 
states that 44 the fact of a power being got 
from the expansive velocity of steam 
when properly arrested of ^more than 
double what would seem, prima facie, to 
belong to it, as indicated by die pressure in 
the boiler, is consistent with the additional 
force required by other bodies/* &c.; and 
he proceeds to illustrate this by the case of 
foiling bodies, which, if the use pf cavities 
instead of flat plates had been all his 
4< theory," would hire had rib more to do 
with the business than with the roasting of 
cockles. And he winds up by telling us that 
** the luw is, that all motion is power—power 

IN PROPORTION TO THE VELOCITY oSf 

motion," &c. It is clear, therefore, what¬ 
ever 44 Scalpel'* may insinuate, or Mr. Pilbrow 
assert, that our statement of the theory, 
as laid down in the specification, was perfectly 
correct; and more than probable tl|at, but 
for our complete demolition of that theory, 
# no such denial or disavowal of it would ever 
have appeared. If we are now to understand 
Mr. Pilbroy as meaning merely that he can 
obtain dqpble the power or cflfct 44 by using 
a cavity instead of a flat plate/* then all we 
have to say is, that the ^ great discovery," so 
joudly trumpeted by 44 Scalpel,” andfegarded 
with such ostentatious self-congratulation by 
himself, has dwindled down, at last, jo a won¬ 
derfully small affair. Catching double the 
steam in a cavity that he can do>by means of 
a flat plate, is not doubling the amount of the 


steam itself, or increasing in the least its elastic 
A>rce, or obvjating, except in a very slight de¬ 
gree, if at all, t£e insuperable fbjections which 
exist to all modes of applying steam by im¬ 
pact instead of by pressure.—E d. M. M.] 

THE FLYING SCHEME. 

Sir,—The aerial scheme being now the 
lion of the? day, I beg to be allowed to make 
a tew ^remarks in the Mechanics' Magazine 
upon its prqbable result. 

Although the 44 roaring" is extremely loud, 
and the public expectations are extremely 
44 flighty," I fully expect better wings and 
ot^er conoomitants will be required, than in¬ 
genuity in the human being can invent, before 
any machine can vie with the eagle. The 
present aerial schemer is deserving of much 
praise for his perseverance; hutthcpnbliclook 
also to utility, and in this scheme they will not 
<Snd any. The circumstance of an inclined 
plane being required for starting renders it 
useless in every other* country; besides wliich, 
I am sure no precise enot can be reached, 
which .must at all times render descending 
dangerous. Supposing the machine can be 
suspended for any length of time, it would 
be liable to be driven for distant from the 
44 wished-for spot," where probably the 
only inclined planes would be either fearful 
rocks or icebergs. A vessel at sea, with a 
powerful purchase on the water, too fre¬ 
quently refuses to answer to the helm, and is 
driven often to destruction. But an aerial 
machine has no such purchase or % stability; 
and in cases of sudden,stonns there are no 
harbours for its refuge. An accident occur¬ 
ring to a railway train may doom a dozen 
passeogers to destruction out of 500; but 
with On aerial machine, all must inevitably 
be lost. *A storm would drive it in any 
direction, *and the steam, apparatus, if at 
work, would only accelerate such speed to 
its total ruin; for having no immoveable 
surface or body to move over, by which ad¬ 
hesion, traction, or purchase is gained, I 
think it will be impossible to guideit under 
any, ai)d certainly under every circumstance. 
In the next place, there would be a vast 
liability to accident in such machine, from a 
derangement of its parts of suspension, from 
electric fluid, or fTom the steam apparatus; 
'none of which contingencies can he prevented 
to a cAtainty; and who would be left to 
44 tell the tale of horror ?" The bird that is 
formed in the most perfect manner for flight, 
is frequently driven from its course. Its 
powers of suspension arc wonderful. The 
bird has two muscular pinions, a small head, 
a body capable of inflation, and is covered 
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with feathers, the substance of which is exi 
tremely light, and the part Inserted in 4hc 
body is enlarged, hollow, ana air-tight. The 
muscular pinions have off arrangement of 
feathers peculiarly adapted for sailii^ in the 
air; they have the power of rapidly expand¬ 
ing or contracting, perpendicularly or hori¬ 
zontally to any angle. The fail is used 
horizontally for rising or descending in the 
air. None of these necessary, but wonderful 
perfections are liable to disarrangement in 
use; for all the ball and socket, and other 
joints are naturally lubricated and preserved 
in order, if, therefore, al>these fine ar¬ 
rangements, together with the additional 
buoyant power necessary for the transport of 
weight hejnnd that of the machine cannot be 
fully contrived, the speculation is useldfts and 
dangerous, and the loss to many great. 

6. L. Smahtt. 

Eu(icUl, April J, 13-13. 

.» 


MECHANICAL FLYING. 

Sir,—I think it ptoper, in justice to my 
family, to myself and to the right under¬ 
standing of important matters, to trouble 
you with a few lines on the subject of the 
proposed mechanical dying machine. You 
cannot. Sir, forget that it was in the year 
1821 that l communicated, confidentially, to 
you, my plan of mechanical Hying. 1 shall, 
as soon as 1 can gel the means, publish a 
printed sheet or two, expository of the en¬ 
tire. subject. Meanwhile, I hope you*will 
not delay the insertion of this letter, wlucli 
is abstracted from one addressed to you 
on tlie 9 th of November, 1812, but whioh 
you rejected, and returned to me. 1 wrote * 
as follows :—“ I have heard thut a number 
of noblemen and gcutlejpcn are forming a 
company to navigate the air jjy purely me¬ 
chanical means. 1 rejoice hear this, al¬ 
though it must naturally be mortifying to 
me, personally. 7 conceived the ouly pos¬ 
sible means of accomplishing this object in 
1824, and thus, nineteen years ago, 1 an¬ 
nounced my discovery in the Mechanics' 
Magazine, The Times, Morning Chronicle, 
and other periodicals. Of course 1 did not 
indicate the mechanism by which this grand 
object is to be obtained, as I had not the 
pecuniary means of securing it by patents. 
On the subjecUof our tea-garden balloons, 1 
have often writteu in the Mech+ Mag . &ee 
particularly No. 884 and C85. 

It is true, that in our atmosphere there 
are often various currents of air flowing in 
contrary directions; but we must soon ex¬ 
haust cur gas and sand ballast in the re¬ 
peated operations of ascending and descend¬ 
ing, to get into these currents. A well con¬ 


structed bftHnou, h la Montgolfier, may 
ascend and descend, ad libitum, by the in¬ 
crease or dc«reilic of the Are ; but no party 
* has been foundfto give it a proper, full trial. 

I have attempted to find some such, in vain. 

I thought, that as most men of money are 
ignorant uniPpre^idiced,. I might find some 
supporter in a Montgolfier balloon, even 
from those who laughed me to scorn for my 
proposal # to fly without balloon, by mere 
mechanical means. But I have now to speak 
of mechanical flying, either by manual la¬ 
bour, or by #c-am. 

Iii my forthcoming pamphlet, (if I can 
get for it an Sccoucheur,) I shall give, ver¬ 
batim, my advertisements in the newspapers 
of 1824, 1825, 182fi—and also the real 
principles upon which mechanical flying is 
to be accomplished. In 1824, the highly 
talented Mr. Goldsworthy Gurney*lent me 
the use of one of his worieshops in Albany- 
strect, Regent’s Park, in which I worked most 
assiduously, during six months, at the disco¬ 
very of, and the proper construction of tho va¬ 
rious parts of my machinery. 1 succeeded to 
my utmost satisfaction, both in theory and 
practice. *1 then wrote to several wealthy 
noblemen and gentlemen, aud some I spoke to 
—amongst others, Mr. J. Morrison, M.P. 
They all laughed at me. I also advertised 
in the papers, on the same principle upon 
which 1 had made personal appeals, thus:— 
“ Any^nobleman or gentleman of ordinary 
discernment, and having a small sum of 
money to spare, nii$ secure the immediate 
execution of an invention, titan which none 
so importnut has been achieved during the 
last four thousand years. This is to bestow 
on our human species os full dominion over 
the air, 4 x 3 they now have over the land and 
waters. Any person who will advance two 
thousand pounds, for the purpose of taking 
out the indispensable patents, taking suitable 
premises, and enabling the inventor to de¬ 
vote bis time to the work, shall Iiavc one 
third share of the incalculable pecuniary and 
other advantages which must accrue to those 
who originate an invention which will cause 
an immense alteration in the physical and 
moral condition of munkind. * * * It is not 
expected that any oue should * buy a pig in a 
pokeso that if, ufter careful inspection of the 
means I £reposc and have constructed, and 
mature deliberation, the man of money shall 
be completely satisfied, he shall pay dowfP 
the iponey. If he be not convinced, then he 
may button up his pocket, and only give me 
his word of honour not to communicate my 
plants or use them in any way whatever.” 
Thus, all the risk was on my side. JBut I 
might as well have preached to “ the deaf 
adder ” of the Psalmist 1 I was laughed at; 
as I also was, in 1816, for my bituminous 

U 2 
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paths; in 18M, for wood paving; in 1827, 
for the screw propeller, now called the Ar¬ 
chimedean: as Windsor lias for his gas 
41 smoke lightsFulton, fv his sea-going 
steam-ships; Koenig for hiswteam printing- 
machine, Ac. &c. &c. 

Several of tlic editorial gentlemen who 
have written their remarks on this published 
mechanical flying-machine are mistaken, in 
saying that the plan has been tried over and 
over again, and failed. This, I be& leave to 
say, is a great mistake on% very great sub¬ 
ject. Leaving alone Icarus a|d his waxen 
wings; a Portuguese monk* an Italian 
mountebank, who broke his/neck, Ac., I 
will jump to two real philosophers. Our 
English Doctor Hook, who was secretary to 
Sir Robert Boyle—who was the inventor of 
the air-pump, the perfecter of the thermo¬ 
meter and the barometer—who made the 
first pocket spring watch, which is now pre¬ 
served at Oxford, with catgut in lieu of a 
chain—this Dr. Hook spent 20 years of his 
valuable life in attempting to fly. But he, 
like all the other attempters, took nature 
too closely for his guide. He attempted to 
fly with wings attached to the asms. Now, 
man has not the necessary power to support 
himself—much less to progress by any such 
means. The muscles which move the wings 
of a pigeon, for instance, are seven times the 
weight of all the other muscles of its body 
put together; whereas the muscles which are 
applied to the movements of a man’s arms, 
are only one-seventh Cf his otlier muscles. 
So, according to Cocker, 7x7 being 49, a 
pigeon must have forty-nine times the power 
in its wing that a man has in his arms. The 
like error was fatal to Bishop Wilkins, who 
wrote a Latin treatise on human flyjpg in the 
air. He possessed pecuniary means, and 
would have succeeded, but, like his prede¬ 
cessor, Dr. Hook, he also got on the wrong 
scent, and thought of wings ! Bishop Wil¬ 
kins felt so confident of the faculty of flying 
in the air being one day dhefttoon Achieved 
by mankind, that, in his work on Jlyii$, lie 
says that 44 it will be as common for a man, 
gping a journey, to call for bis wings, as he 
now calls for his boots.” 

In the little pamphlet which I intend to 
publish, if I*can, I shall develope all the 
main views sand theorems on t$£ important 
subject. But a few more words are abso¬ 
lutely called for in this bftef, hasty scrawl. 

The men who ridicule the idea of flying 
in the air, all assume the ridiculous idea 
of our flying with 41 wings like unto a 
dove.” If these folks had endeavoured to 
imitate nature by imitating a fish, in getting 
from London to New York, by jumping into 
% the water and wagging their tails like unto a 
toh* I guett they would have been some time 


in nerforming their visit to Jonathan 1 If 
they had alternated to transport loads on a 
cart supported aud propelled along the roads 
according to the fciode of natur^ by recipro¬ 
cating legs and feet like those of horses, 
oxen, Ac., I gum, also, that they would 
have found it a difficult thing to set and keep 
it in raotidb, and a horribly bumping con¬ 
cern ! But man invented the wheel, which 
has no prototype in nature, but upon which 
all machines, from a watch to steam-engines, 
weaving-frames, wheel-barrows — all — all 
have thdlr existence! It has been much 
mooted that bifds are of less specific gravity 
than men. Pray, gentlemen, what is the 
specific gravity of a bat? Has he any of 
your talked-of valves to his wings ? But as 
uringt are not to the purpose, I need not 
dwell on such points. So I will conclude 
by stating, that I have, during a long period 
of labour, discovered the true method of 
constructing all the various shafts, Au», far 
stronger and lighter than any substances 
produced by nature. I have also a wheel- 
propeller, of five times the power of any 
vane-screw propeller analogous to the 44 Ar¬ 
chimedean,” which 1 pre-ented to the Lord 
High Admiral, in 1827, and was rejected 1 
I have a boiler of absolute safety, which, 
when only 1 foot cube, is a 2 horses power. 
One of -i feet is a 10 horses power. I made 
what I call a Floatage , 22ft. by 18ft., to 
carry one person, and to be propelled by a 
manual pull of 201bs., but only at intervals, 
for constant labour will not be required in a 
machine properly constructed. 

Experienced as I am in this matter of 
aerial navigation, I venture to predict that 
the thing just engraved hnd exhibited will 
not perform the part expected from it. 

I am, Sir, your obedient servant, 

% F. Mackrone. 

Adolaide-atrect, 

St. Martin's, Sjfand, (Cunningham’s.) 


DESCRIPTION OP TUB TIVERTON SUS¬ 
PENSION -BRIDGE—DESIGNED BY,* AND 
ERECTED UNDER THB SUPERINTEND¬ 
ENCE OP, MR. THOMAS MOTLEY, CIVIL 
ENGINEER, BRISTOL. 

(Communicated l>y the Author.) 

The bridge, represented in the accompany¬ 
ing engraving was erected in 1837, over the 
river Avoe, at Tiverton, near Bath, and is the 
first of the kind ever constructed. The span 
of the middle compartment is 120 feet, from 
centre to centre of the pyramids; the land 
end* arc. about 55 feet each, making the 
whole length of the bridge 230 feet. The 
road-way is 14 feet wide between the sus¬ 
pending bars. The four pyramids are placed 
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each pair on n concrete foundation, 12 feet 
by 22, 16 feet*deep on one ride, and 9 on the 
other side; the concrete rests on a firm 
stratum of clay. The pyfcmjds are each 
composed of six courses of Ilith atone, 2 feet 
6 inches deep, containing two> blocks in each 
course. Their dimensions are, base, 5 feet 
6 inches, by 4 feet G inched} tdjp, 3 feet by 2 
feet 6 inches. They are covered with a cap¬ 
ping, as shown in the engraving. At the base 
of each pyramid, level with the lower part 
of the beam of the bridge, ia a large cast- 
iron-bed, secured by holding-down bolts, 
inserted into other cast-iron (elates in the 
foundation. In the centre of tne large plate 
is inserted an iron bar, 3 inoftes by 1 inch, 
which passes up the centre off the pyramid 
to a cast-iron plate at the top, to which it is 
firmly secured. The suspending bars are 
2 feet 6 inches apart, and tbe space between 
their points of attachment to the bridge, 
about 9 feet 3 inches. The substance of 
these bars averages full 2 inches by l inch; 
they are welded in entire lengths, and con¬ 
nected on each side of the pyramid by two 
bars 3 inches by J-inch, passing through tbe 
pyramid, bent in the directum of the strain, 
and fastened to the suspending bars by gibs 
and keys. On each side of the pyramid is 
inserted a cast-iron plate, from the base to 
the top suspending bar, cast with holes, 
through which these connecting bars pass. 

The beam is composed of two bars of 
wrought-iron, 7 inches wide by" $-inch 
thick, in lengths of about 18 feet, each pro¬ 
perly arranged so as tdMtreak the joints, and 
they are connected by brace plates. A t the edge 
of each suspending bar, which connects with 
the beam of the bridge, is welded an upright 
piece of iron, abotyjt a foot long, of the same 
substance as the upright support^ 1 $ incli 
by 1 inch, and to this the upright supports 
arc attached by coupling joints. In the up¬ 
rights are made proper eyc», through which 
the suspending bars pass, and arc made tight 
by a wedge in the eyes above and b^low the 
bar, and covered over with a cast-iron rosette. 
Each suspending bar is attached V> a round 
iron bolt, 2 inches diameter, which passes 
transversely to connect the two ribs, or beams. 
At the land abutment the rib, or beam, is se¬ 
cured to cast-iron chairs, held down by strong 
iron bolts, and firmly secured to cast-iron 
plates, inserted in the foundation. The diago¬ 
nal railing on each side otyhe bridge is filled in 
* with upright round bars of iroh> 1 inch dia¬ 
meter, about 6 inches apart—which are 
omitted in the engraving, to prevent a confu¬ 
sion of lines. The weight of wrought-iron 
in the suspending and upright ban is about 
7 tons, the whole weight of wrought-iron, 
including transverse bolts, beams (or ribs,) 

. foundation plate bolts, railing, &c., about 


18 tons} and of cast-iron, about 5 tons. The 
floor is composed of Menjd jo jets and oak 
plavform. f TluJ joists are 12 inches deep by 
34 inches thick*, bevelled off on the top from 
the centre, 10 inches at the ends; the 
flooring Jmards are about 9 inches wide and 
24 inches thick, and arc covered with a thick 
coating of coal-tar and suml, on which .js 
laid screened gravel, of an average thick¬ 
ness, in a convex form, to allow the water 
to run to the sides of the bridge. 

The following was the mode of construc¬ 
tion adopted-The land ends of the bridge 
were firsf erected; the middle portion, over 
the towing-path and river, was constructed 
by means of a platform, or hanging scaffold, 
suspended horizontally, by means of ropes 
, and pulleys, from tbe top of the pyramid. 
This platform was chained to the iron work, 
us it extended out, so that (he bridge was 
carried over the river without any support 
from beneath. 

The foregoing description will, it iff- j.Ie- 
suined, be sufficient to enable those who are 
acquainted practically with iron to form a 
tolerable idea of tbe principles on which the 
bridge is built, and its^ffect. It may, how¬ 
ever, be observed, that tlft principle is that 
of the inverted bracket, converting tbe force 
of compression into that of tension, and at 
the same time preserving as much compres¬ 
sion as circumstances will permit, or as may 
be deemed requisite. It must be evident to 
tbe most superficial observer that this mode 
of construction and arrangement must be 
leas flexible than a chain, and practice has 
prdVed that for stability it is unquestionably 
superior to suspensions with curved chains, 
and, therefore, will rank next to cast-iron. 
Loads of timber, of frorvf’six to eight tons, 
have passed oxer this bridge without pro¬ 
ducing any visible change in the floor ; in¬ 
deed, none can he made without either 
breaking or M elongnting the bars, except so 
far as the neural elasticity of wrought-iron 
will allow. The power of the above bridge 
may be nearly ascertained by treating it as a 
lever, which is, unquestionably, the law by 
which all bridges are governed. Thus the 
first suspending bar descends to the bridge 
at 2 feet G inches from the base of the py¬ 
ramid, and extends on the floor nearly 10 
feet, which Is four times the height, and con¬ 
sequently one ton at the end would produce 
a strain of four tonmat the pyramid, and so 
op in like proportion with each of the upper 
bars. Nf>w tk xe are 24 suspending bars, 
averaging a section of full 2 inches to each 
bar, which make 48 inches; then, supposing 
one inch of best cable iron to bear a strain 
of 20 tons previous to separating (though it 
would begin to stretch with half that strain,) 
48 inches would support a direct or perpen- 
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'dicular strain of 960 tons; but the average 
being 4 to 1, they would only support fe 
uniform load of 24Q tons, the weight of the 
materials included. Thus, if the prdportiof 
of the material were increased, say 50 per 
cent., it is prelumed that this kind of bridge 
would be well adapted for railway purposes, 
even with such ponderous engines us are 
used* on the Great Western Railway. 

The cost of the above bridge, (including 
the expense of masonry and very deep foun¬ 
dations, exclusive of embankments and ap¬ 
proaches, was under 2500/., and was erected 
within 6 per cent, of the estiiflate. Pro¬ 
vided only that it be duly painted, it* is pre¬ 
sumed that the iron-work wilb endure even 
for centunes without requiring repairs of 
any consequence, as may be fairly expected, 
from its inflexible nature, and tlic almost 
entire absence of frictioni It may be fuijfher 
observed that the joists, which arc about 21 
inches apart, the ends projecting 9 inches, 
are notched about 2 inches down on the 
douVC-iron beam, to which projection they 
are securely fixed by iron bolts with cross 
heads, so as to clip the lower edge of the 
beam, thus performing the office of cramps; 
and the boards being*wcl] laid, longitudi¬ 
nally, prodnee all Abe efleCte of horizontal 
diagonal bracing, and, therefore, no diagonal 
bracing is used, and hence the absence of an 
oscillating motion. 

(copy.) 

Newark Iron Works, Bath, March 22. 

Dear Sir,—In reply to your request as 
to my opinion of the present state of the 
Tiverton-bridge, which I assisted iu the 
erection of, about six years ago, 1 beg "to 
state (with the exception of an immaterial 
effect, produced By a slight sinking of the 
masonry on one side,) it is as perfect and 
sound as when first erected, and, 1 have no 
doubt, will continue to be so for very many 
years, without requiring any repair, except 
occasionally punting. As regards my opi¬ 
nion, generally, of the principle of construc¬ 
tion, I have no hesitation in stating that, 
under general circumstances, it .is equnlly 
strong as the best proportioned suspension- 
bridge with curved chains, and vastly supe¬ 
rior to them in stiffness, and the absence of 
all undulation , every part being supported 
by direct tension. It has also this great ad¬ 
vantage, that the giving way, or removing 
any one of the tensionabars, would not en¬ 
danger the reatv—any one of than being re¬ 
movable at pleasure . 

I remain, yours truly. 

George Rayno. 

Mr. Motley. 


IMPROVEMENT IN THE MODE Of USING 
dakikll’s OXYHYDROGEN JET. 

Sir,—Amateurs are greatly hindered from 
employing the powerful ouyhydrogen blow¬ 
pipe, through fjpaq of the dangerous explo¬ 
sions, from which bad quality the instru¬ 
ment, in its usu^l form, is not altogether 
free. However, the compound jet, contrived 
by Professor Danielfc has not Ibis objection, 
but it is not quite so powerful and econo¬ 
mical as the variety used for the ** mixed " 
gases. In the compound jet above alluded 
to, instead 8f making the oxygen and hydro¬ 
gen gases pass separately through their re¬ 
spective tubes., as is usually done, I unite 
the hydrog‘<n "ith oxygen, and the oxygen 
with hydrogen,*in such measures, that nei¬ 
ther of the mixtures arc capable of being 
exploded. Tlfis ensures a much more per¬ 
fect admixture of the gases than heretofore, 
and renders the instrument nearly co-ef¬ 
fective .with those used for burning the 
“ mixed” gases in atomic proportion. 

I am, Sir, your reader and well-wisher, 

A 

M. Z. Rockline. 

Newcaatleon-Tyne, 

March 27. 


walker’s water elevator. 

Sir,—In reply to the remarks of Mr. 
Wright (ante page 251) I beg leave to assure 
him that I have not forgotten, nor do I mean 
to shrink from fulfilling, the promise I made 
some time back to report the progress of 
Mr. Walker’* important invention, the Water 
Elevator. * 

I expect very shortly to be in a position to 
show that Mr. Walker’s progress has been 
highly satisfactory; but the fact is, that so 
•important an improvement has been made 
upon th^original discovery as to require a 
second Patent, for its protection, which has 
only recently passed the Great Seal. As 
any description of these improvements, how¬ 
ever, must necessarily at present for the 
most part conslgt^f “statements” to which 
yourgeaders “ could scarcely give credence,” 
I wish teflpostpone my promised communi¬ 
cation until some extensive applications of 
these improvements, now in contemplation, 
have furnished (as I doubt not they will) the 
most unequivocal proofs of tj^e great supe¬ 
riority of this method over al^ others for 
raising water in large quantities. 

£«m,€ir, 

Yours respectfully, 

William Bajwelky. 

29, Alfred-atnet, Islington, 

March 29,1843. 
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DESCRIPTION OF UR. WILLIAMSES PASSENGKR-PROFELLED LOCOMOTIVE CARRIAGE— 

UT THK .INVENTOR. 

[The carriage, of whfeh we hove now the pleasure of pufiishing I description, is that mentioned in our 36th 
volume, page 413, as having been invented by Mr. P. williams, of Holywell, Flintshire, surgeon, and as 
having been the subject of 1 number of very successful trial* at that place. By 60 revolutions only per mi¬ 
nute a rate of speed was attained of upwards of lOmiles per hour. The parties for whosenise the ingenious 
inventor thinks it more punctually applicable are young people and invalids.—Ed. M. M. 



The machine consists of a combination 
of four principal parts—Crank.; 2. 
Chain Pulleys; 3. A PneumatioWheel; 
and, 4. A Governor Fly. 

•1. Of the Crank .—The crapk-whecl 
d is 3 ft. 6 in. diameter, and straight, on 
the right sideb of the fellies of which is 
placed the .pulley-groove, a esmall dis¬ 
tance below the tyre, on which the end- 
Jess chain works, connected with the 
small pulley at c. The cranks are 6 inches 
deep and 8 inches wide, situated at 'each 
aim of the wheel, close to the nave, and 
fixed, with respect to each other, at about 
half-a* quarter, or one-eighth short of 


right angles. A pair of elogs are placed 
on each crank, with sheet-iron soles, to 
which are riveted two journals, standing 
apart from each other at the width qf the 
sole, swivelling on the crank, and made 
moveable by clams secured by nuts. The 
slippers or clogs may be secured to the 
feet by buckled straps across tho insteps, 
if required: but this is not necessary or 
desirable, as the cranks see' always in a 
position tq act. The crank-axle rests at 
each end upon a pair of steps, secured by 
a pair of screw pins passing through each 
epd of the flange of the steps and the iron 
stays, which are fastened on the frame of 










Williams’s passenger-propelled locomotive carriage. 297 


Kg. 2. 

d 



the carriage, and nutted underneath. An 
upper iron plate, of about the length and « 
breadth of the step with its flanges, is 
pinned and screwed to the latter, through 
which plate paeses a pin riveted loosely 
on the inside of it, and bytween it and 
the flanges of the step, and passing 
through the centre of tne iron Btay be¬ 
fore mentioned, in a screw socket with a 
square head, and resting with a shoulder 
on the upper side of the stay, <on which 
is fixed a moveabl^feandlc, for the pur- 

1 >ose of turning the screw-pin, so as to 
ift the crank-wheel from the ground for 
safety in descending v hills, or suspending 
the motion ofjhe machinery for the pur¬ 
pose of Replying a pony to the carriage, 
if required. Tne wheel may also be 
locked by a strong strap passing round 
the rim of the wheel, and secured by a 
button on the frame. A second, or under 
plate, similar to the upper, is fixed below, 


but loosely, through which pass the flange 
and step pins, for the purpose of keeping 
the step steady, and from moving side¬ 
ways. •*. 

2. Of the Chain Pulleys* —The small 
pulley hi about. 10 or 12 inches diameter, 
turning on a frame firmly fixed in the 
framff and fltoJ^of the carriage, at a suit¬ 
able height for the convenience of turn¬ 
ing the winch-handle. 

3. Of the Pneumatic Wheel, (or Re¬ 
volving Umbrella.) —The pole is about 
& to G feet long, and about 2 inches thi<$, 
composed, of lance-wooa ribs, £-inch 
square and 2 feet 6 inches long, placed 
in the usual form of £n umbrella, eight 
in number, with an additional number St 
eight of the same length, but of some¬ 
what lighter texture, placed immediately 
above the others, and connected to them 
at tne circumference by means of tin 
straps of 6 inches long, but gradually 




298- williams’s passenger-propelled locomotive carriage. 


shortening until united at the pole end in 
a point. The stretchers are about 13 
inches lon£ made of the best iron, three- 
eighths of an inch square, connected with 
and acting upon fhe lower apd stronger 
ribs. The covering may bfi of canvas or 
oil-cloth, such as is used for table-covers. 
The manner in which thexover is applied 
is from the cue Ioweg rib to the next 
upper one, and so on around, thus form¬ 
ing a sort of fin, at an angle with the 
lower one of about three inches out of 
the vertical line at the circumference, 
tapering to nothing af the pole. The 
front of the fin is also cov|red with the 
same material. It will thus, be observed, 
that the wind will always pass over the 
longer and flatter angle ofsthe back of 
the fin, and strike on the shorter, or 
more vertical one of the front, so that the 
wheel will always revolve in the.same 
direction, whatever be the point of the 
wind. The length of the larger angle, 
or the distance between each lower and 
upper rib at the circumference, is about 
1 ft. it in. At the lower extremity of 
the pole is placed a small bevelled pinion 
wheel, working in another larger one 
fixed on the aide of the little pulley, and 
close up to it, turning on its pivot in a 
step fixed on the bearing of the pulley’s 
axle. The pole is supported by a side 
stay from the frame of the carriage con¬ 
nected by a ring or journal around the 
sliding-box of the stretchers, which, with 
the pole, turns freely round in it. The 
sliding-box is secured at its full stretch 
by a thumb screw-pin passing through it 
and the pole. It will be obvious, from this 
explanation, that the pneumatic^ wheel 
cau with case and speed be made to col¬ 
lapse in an instant, by a few unscrewing 
turns of the thumb-screw. 

4. The Governor JPVy.-^Thia substi¬ 
tute for the fly-wheel is sg^gparen^ that 
little need be said respecting it, further 
than that the length of both lovers is 
about 2 feet, made of thin iron, say half- 
inefc square, with a weight of about 3 lbs. 
of lead appended at. each extremity, and 
riveted through, and upon the principle 
of the umbrqjla, expanding by the centri¬ 
fugal force of velocity, ana collapsing 
Htben at rest. a 

The Guiding-wheel*. • 

Diameter, 22 inches; the aide jointed 
at each end, say from 5 to 7 inches from 
the centre of the bush of the whcel/which 


is done to accommodate the turning of the 
v^iecls in less compose, so that they do 
not pass under the carriage, and expose 
iq to thte liability of upsetting, by being 
thrown (as it may be termed! on its three 
. legs. The stays are firmly riveted or 
welded into the short arm of the axle, 
between the joint and the nave, having 
open jaws at the other eud to admit the 
end of thc*connecting-bar, and both bolted 
through by pin and nut, so as to form a 
joint. A sort of washer is placed under 
the head o£ the pin or bolt, at each end 
of the connecting-bar, through which the 
latter passes^ and having a small shank 
with an eye at the end of it, for attaching 
a spring nook, link, or swivel, to the lat¬ 
ter of which is again attached a screw 
swivel, to shorten 4 or lengthen the con¬ 
nexion, as it may require. Strong wire 
rods are fixed in these, crossing each 
other from both ends, as seen at b in tig. 
2, and attached to the cross lever y^ftTed 
on the centre connecting spindle, from 
tht latter of which cords are continued 
in straight lines to (Jie guiding-lever, at 
the front or legjjj.ng end of the carriage, 
fastened to the cross lever fixed in the 
former by screw and nut, and swivelling 
with it underneath the frame of the car¬ 
riage ; thus forming the whole of the 
guiding apparatus at once visible to com¬ 
mon observation, and bringing the car¬ 
riage under easy and perfect control. An 
elliptic spring is bolted to the centre and 
fixtol piece of the axle and the cross-bar 
of the frame above, to give an easy mo¬ 
tion to the carriage, and to answer to the 
cftect of the hind carrying wheels, which 
•are attached to elliptic springs, a pair to 
each wheel, riveted or bolted with pins 
and nuts to plates fixed on each end of 
the axle and £ach side of the wheel, and 
to the frame* The advantage of these 
springs is to enable the wheels to accom¬ 
modate themselves to any uneven sur¬ 
face. The engravings show how the 
carriage is worked, and the direction it 
travels. 

The frame is ab«097 or 8 feet long, 
and its construction easily understood by 
the elevation fig. 1. 

In fig. I, a 4,•represent the ex¬ 
tended arms of the governor fly; 6 3 
show the flat and oblique angles of the 
pneumatic wheel; c, the chain pulley; 
d, the crank-wheel, which is shown de¬ 
tached in fig. 3;/, the connexion of the 
guiding apparatus; g shows how the 
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coeds are brought to the guiding-lever at 
the point i ; h, the guiding-wheels, situ-1 
ated behind, instead of the fore pgrt of i 
the carriage. f • 


THE COPENHAGEN COMMON ROAD STEAMER* 

Sir,—I have been somewhat startled by a 
notice at page 272 of your Number of to¬ 
day, extracted from the Mining Journal, to 
the effect that some steam carriage “ upon 
a system newly invented by a certain lock¬ 
smith and very ingenious mcchanfbian,” as¬ 
cends with ease hills of 30 degrees inclina¬ 
tion, by the # aid of engines of 2 or 9-horse 
power; the said carriage, moreover, carry¬ 
ing 30 passengers and merchandize, and 
therefore, weighing with the engine, at least 
five tons. It is worth while enquiring with 
what velocity these hills would be ascended 
by this wonderful carriage ? 

It is well known, that if H=the horse 
power employed, K the resistance over¬ 
come in pounds, and v —the velocity in feet 

tier minute, then II = ------ ; or v = 

1 ' Ou.iinn ' 


33-000 


33 000 H 


It is also well known, that a weight, \V, rol¬ 
ling, or tending to roll down a plane, in¬ 
clined to the horizon at an angle 0, exercises 
from its gravity, a resistance = VV sin. 0, in 
the direction of the plane. Then the fric¬ 
tion upon a common road may be safely es¬ 
timated at *0.15 VV ; wherefore, since (he 
resistance to be overcome is composed of 
gravity and friction (the resistance of the 
air may he neglected at the speed we shall 
presently obtain,)»ll — VV (sin. 0 + -035) ; 

.. . 33 000 H 

therefore, v = -— . 

W (sin. 0 + -035) 

Taking 11 = 9, W -- 5 tons, and 9 — 30°, 
wc find v—50 feet per minute nearly, or 
equal to about half a mile an hour ! If the 
locksmith can make his carriage run up these 
hills faster, he will be a very “ ingenious 
mechanician” indeed. 

I am, Sir, yours, &c. 

• Didymus. 

April 1,1813. 


ABSTRACTS OF SPECIFICATIONS OF SNGLISR 
PATENTS RECENTLY ENROLLED. 

John Gkor(A Hughes, of 158, Strand, 
General Agent, for a new application of 
telegraphic signals, and the mode of apply¬ 
ing the same. Patent dated June 9, 1842; 
Specification enrolled December 9, 1842. 

The “new application" for which this 
patent has been taken out is, the transmis¬ 


sion of orders from one part of a dwelling- 
house, or other building, to another, or one 
part of a ship to another, as from £he cabin 
to the engine-room or deck, by means of two 
dial-plates, on the faces of which words are 
engraved, expressive of the orders most com¬ 
monly required to be transmitted, as “ coals,” 
“ lights," &c., and*two reciprocating index 
hands, connectedly ay intermediate arrange¬ 
ment of bands, pulleys, Ac. 

We mentioned in our last volume, (page 
592,) the introduction of a hotel telegraph, 
on this principle, in America; and in our 
own country, similar anodes of in-door com¬ 
munication have been long in use, with the 
difference—whiefh we can hardly call an im¬ 
provement—that the present patentee makes 
use of words on his dial-plates, which must 
necessarily be ffew in number, while in pre¬ 
vious contrivances numerals, or other arbi¬ 
trary signs capable of expressing a vast num¬ 
ber of words, have been employed. 

William Cotton, of LitYTONsfoNE, 
Esq., for an improved weighing machine. 
Patent dated June 13, 1842; Specification 
enrolled August 10, 1842. 

Mr. Cotton, who is Governor of the Bank 
of England, has invented this machine for 
the purpose pf weighing sovereigns, and se¬ 
parating the light ones from those of stan¬ 
dard weight. It is so delicate, that it de¬ 
tects, with precision, a variation of a twelve 
thousand two hundred and fiftieth part of the 
weight of a sovereign. The coins are placed 
in a tuba, or hopper, from whence they arc 
carried on to a small platform, which is sus¬ 
pended overia delicately-poised beam, to the 
other end of which is appended the standard 
mint weight. On setting the machine at 
work, a sovereign is placed on the platform, 
and if it is full weight, a small tongue ad¬ 
vances, and strikes it off into another till 
appoint&l to receive it; blit, if it is light, 
the platform sinks, and brings it within the 
reach of another tongue, at a lower level, 
which advances at right angles to the former 
tongue, and pushes the coin into another 
till, tether CuU* succeed in rapid rotation, 
so fliat^thc machine can weigh and sort 
10,000 sovereigns in six hours, while an ex¬ 
perienced teller can at the utmost only weigh 
between 3000 or 4000 coins by hand-scales 
in the same time, and even then, the optic 
nerve, by incessant strainii^, becomes fa¬ 
tigued, antF errors occur. # 

John Skaly, of Bridgewater, Mer¬ 
chant, for an improved tile. Patent dated 
July 3,1842; Specification enrolled Januaiy 
3, 1843. 

In the manufacture of this tile the dresser 
ordinarily used is dispensed with, and the 
tile, after it has been roughly moulded, and 
before it is quite dry, is placed on a dressing- 



300 


SPECIFICATIONS OF RECENT ENGLISH PATENTS. 


table or horse, the upper surface of which is 
formed according to the permanent form de* 
sired to given to the tile; after which) a 
roller of a corresponding form, and worked 
by hand, is passed to and fro over the sur- 
face of the clay. Hies, whed thus made, are 
stated to have 44 an uniformity of thickness, 
a regularity of form, and a smoothness of 
surface, not possessed by tilps made by the 
use of the dresser/' 

Richard Hodgson, or Mont ague-place, 
Gentleman, /or improvements in obtain¬ 
ing images on metallic and other surfaces. 
Patent dated July 7, 1842; Specification 
enrolled January 7, 1843. 

Images produced on 44 metallic and other 
(reflecting) surfaces," by means of reflecting 
mirrors, as in the ordinary camera, are caused 
to pass first through an interposed achro¬ 
matic lens, by which 44 much of the spherical 
aberration is corrected, and the chromatic is 
greatly diminished." Or, the imagq to be 
reflected is passed through a meniscus, (of 
14 inches focus,) fixed on a tube, by which 
44 the convergence of the rays is increased." 
Or, lastly, in the case of the refracting ca¬ 
mera, an achromatic object-glass is formed 
by combining a double convex lens of crown 
glass with a prism of flint glass^ and a cor¬ 
recting lens is introduced behind the prism, 
which gathers the rays to a shorter focus. 


James Crutchktt, op William-street, 
AIegbnt’s-park, Engineer, for certain 
^improvements in manufacturing gas, and an 
Apparatus f{r consuming gas. Patent dated 
July 12, 1842; Specification enrolled Ja¬ 
nuary 12, 1843. 

The 44 improvements in manufacturing 
gasconsist in producing, by a peculiar 
apparatus, described by the patentee, a triple 
compound, composed, first, of coal or other 
gas; secondly, atmospheric dr, (in the pro¬ 
portion of from 5 to 15 per cent.;) and, 
thirdly, vapour of naphtha, or other volatile 
hydro-carb6n, (in what proportions is not 
stated)! The most remarkable feature in the 
apparatus employed for this purppse is, that 
the moving pqprer which actuates it is the 
gas itself. 

The improvements in 44 apparatus for con¬ 
sulting gas " consist in substituting for the 
ordinary concentric rings a spiral coil, 44 by 
which the light is equdly concentrated, with 
the advantage that only one inlet-pipe is re¬ 
quired.” V * 

William Crofts, of New Radford, 
IAvce Machine Maker, for improvements 
in the manufacture qffigured or ornamental 
lace. Patent dated September 8, 1842 ; 
Specification cffTolled M&rcli 8, 1843. 

The patterns for the figured lace ore to be 
formed in the manner represented in fig. 1. 


Fig. 1. 



a a are boards joined together by the 
hinges b b ; upon the back of these boards 
there is a toothed rack c, which works in a 
wheel situated upon the top of the machine, 
Ad by which they are put in motion. The 
thin plates of metal, d d, are cut with various 
indentations and projections, so as to produce 
the required pattern. Mr. C. states that he 
is aware that such plates have been*b&fore 
used for the same purpose, but they were 


permanently fixed; while he has his plates 
quite detached, though capable of being fixed 
to the boards b b by the pins oo, so that they 
can be easily removed whew required, and 
made availcd)le in the ct nstruction of other 
patterns. Into the various indentations in 
these plates the thin plates e a fall, or they 
are raised up by the projections. The bell- 
crank / is acted upon by a projection or 
shoulder on e, and is derated or depressed 
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according as e is thrast out, or allowed to . would have fallen down, and have fyecn acted 
fall back. The catches h and t are wAraght J upon by the catch i, which is wrought with 
by a cam placed on the main shaft, the con- a separate cam and lever from A, yet still the 
nexion being fovmed with a rod and lever, action upon the bar j would have been the 

In the position of the catches h and t, as re- same. 

presented in the figure, although thejs are The selecting instruments m are joined to 
worked by the cams, they have no effect upon the bar,; by the threads k k, passing over the 

the plate g g, (which has two wings # or pro- small pulleys n n, os Shown in fig. 2. 

jeetions, one on each side;) but suppose that The bars e and j are kept in their proper 

the bar e is thrust out by one of the projec- places by combs, so that they may not pass 

tions on the thin plate of the surface pattern, each other, of the bell-cranky, 
then the shoulder upon e presses* upon the Fig. 3 shows the pqpition in which Mr. C. 
bcll-crank, andraises the plate g r which will has his additional point placed, working by 
then be drawnTorward towards.the surface means of cams in connexion with the back 
pattern, and*being connected to the bar,; by and front points* 

the thread or fine wire p, the bar,/ will also In fig. 4, a and b are cards of a Jacquard 
be drawn forward. Had the bar e fallen into lace-machine; the driving-wheel; and 

an indentation in the surface pattern, ui- c and e, the two driven wheels, giving motion 

stead of being thrust out*, then the plate g to a and b ; ff are wires falling into the 

fig. 2 fig. 3 


m m 



holes which are cut in a and b, or, where and press upon the under ends of the levers 
there is no hole, the wires are thrust out, h aim t, which pull the wires or threads j 
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anil k, and so act upon the instruments 
which selbet the various parts of the warp to 
produce the intended pattern. 

fig. 5 * 



Fig. 5 represents a chain of cards, attached 
to each other at the edges; between every 
fifth there is a wire projecting so as to rest 
on the supports it. It will be seen by re¬ 
ference to the figure, Jjhat, as <J»c bevel 
wheels travel at the same speed, the chain 
will be carried over a c e c uniformly, and 
the chain of cards will always present the 
came appearance, although moving round, 
being guided in their course by the supports 
i i i i. But, t from the variety of pattern on 
the cards, as they come upon the pattern 
in the lactfwill be changed, a being the place 
where the instruments fgr selecting the warp 
1 are acted upon by the pattern cards. 

Mr. C. states that, by the introduction of 
moveable pins, he has a method of producing 
varieties io the patterns of traversed surface 
lace; and that, he can, also, by the same 
means, introduce additional warp threads. 

The patentee claims, 1. The making up 
of surface patterns with plates of thin metal 


$ having various surfaces, which surface pat- 
1 tenif* admit of being easily broken up, and 
of the male rials being again used in the for¬ 
mation of other patterns. 

2. The arrangement of the machine as re¬ 
presented in fig. 1, whereby it is worked 
with greater speed. 

3. The using of additional points in con- 
ncxionbvith the back and front lifting points, 
so ns to allow of their being removed from 
the warp at the same time. 

4. The use of the long bar,;, as described 
in fig. 1. 

5. In the manufacture ofr*lacc where the 
patterns have to be changed, tl»e application 
of the arrangement shown in fig. 4. 

6. The application of a chain of cards in 
the manufacture of lace where the pattern 
cin he changed, hi the manner illustrated in 
fig. f>. 

7. The producing of a traversed surface 
lace, (by the means before explained.) 

8. The introduction of additional warp- 
threads in lace, (also by the means before 
explained.) 

COMETARY AND ZODIACAL PHENO¬ 
MENA.— IIV SIR J. S. W. HKRSC1IKM., 

HART. 

(From the Timex.) 

Sir,—As an opinion seems to have ob¬ 
tained a pretty general currency, that the 
light which others as well as myself have re¬ 
garded ns the tail of a great comet is, in fact, 
nothing more than the zodiacal light, and ns 
T have received a great number of letters and 
other communications suggesting this expla¬ 
nation, which has also been advanced very 
unhesitatingly, and as a matter hardly ad¬ 
mitting of dispute in some of the journals, 
especially in the JAverpool Times of the 28th 
inst., on the authority of Dr. Forster, now 
resident at Bruges (whose experience ns a 
meteorologist would, I should have expected, 
have prevented him from assimilating two 
phenomena so utterly unlike), it may not be 
amiss if 1 request the attention of such of 
your readers as may feel an interest in thu 
matter to the following reasons why such an 
explanation is inadmjpsible. 

1. As I have saidVthe phenomena are so 
utterly unlike, that I do not understand how 
it is possible for any one familiar with the 
zodiacal light for*an instant to confound 
them. The zodiacal lighf, as its name im¬ 
ports, invariably appears in the zodiac, or, 
to speak more precisely, in the plane of the 
sun’s equator, which is 7 deg. inclined to the 
zodiac, and which plane, seen from the sun, 
intersects the ecliptic in longitude 2 sec. 
18 deg. and 8 sec. 18 deg., or so much in 
advance of the equinoxial points. In conse- 
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quence, it it) seen to the best advantage at, 
or a little after the equinoxes, aftqr suns* 
at the spring, and before sunrise at the at£ 
tuninal equinoj, not only because the direc¬ 
tion of Its apparent axis lies at those times 
more nearly perpendicular to the hgrizon, 
hut also because at those epochs we are ap¬ 
proaching the situation when it is seen most 
completely in section. . • 

At the vernal equinox the appearance of 
the zodiacal light is that of a pretty broad 
pyramidal, or rather lenticular fipdy of light, 
which begiqsto be visible as soop as the twi¬ 
light dccaysV It is very bright at i<£ lower 
or broode* part near the horizon, and (if 
there be broken clouds about) often appears 
like the glow of a distant conflagration, or 
of the rising moon, only less red; giving 
rise, ih short, to amorphous masses of Ight, 
such as have been noticed by one of your 
correspondents as possibly appertaining to 
the cojuet. At higher altitudes its light fades 
gradually, and iB seldom traceable much be¬ 
yond the Pleiades, which it usually, how¬ 
ever, attains and involves; and (what is most 
to my present purpos£) its axis at the vernal 
equinox is always inclinetJa*£p the northward 
of the equator) at*an angleof between 60° 
and 70°, to the horizon; and it is most lu¬ 
minous at its base, resting on the horizon, 
where also it is broadest, occupying, in fact, 
an angular breadth of somewhere about 10° 
or 12° in ordiuary clear weather. 

When, therefore, a beam of light, of a 
nearly uuiform breadth, not exceeding a de¬ 
gree or a degree and a half at tbc qtmost, 
inclined at an angle of not more than <15* to 
the horizon, and that not to the north, but 
to the south of t^e equator, and making an 
angle of 33° with the zodiac to the south¬ 
ward, instead of 70° to the northward of * 
that circle,—when that beam of light, not 
increasing in intensity towards the horizon, 
hut quite the contrary, is seet^in the sky At 
or near the time of the verbal equinox, 1 
think it will be granted at once that no ob¬ 
server familiar with the appearance of the 
zodiacal light, and bearing in his recollection 
its ggometrical relations to our globe, could 
for a moment be deceived into regarding such 
a beam as any possible phase of the last- 
mentioned phenomenon. 

Hut to come to particulars, I must now 
observe, that on Friday, the 17th, and on 
every evening since thfct time, when I have 
observed the dfimet, the zodiacal light jius 
also been displayed in the most striking and 
perfectly characteristic manner; and, indeed, 
with a brilliancy which 1 should certainly be 
disposed to regard as a proof of the opinion 
generally entertained of its varying from 
season to season in intensity, were it not for 
the habitual and exceeding purity of the at- 


‘mosphere in this favoured corner of our 
island, which is altogether free ffbm smoke, 
and most commonly so from haze, and (in 
the absence of actual cloud) quite upon a 
par (so far as a three years' residence will 
enable me to judge) with that of any region 
I have visited. * 

The zodiacs? light, then, on every occa¬ 
sion when I have seen the comet, has been 
‘thus superbly displayed, occupying its usual 
place among the stars, and having all its 
usual characters; while the comet, in no 
part of the extent" ^>f its tail, so much as 
touched upon the region occupied by it. 

Furthermore, Mr. Cooper distinctly states 
that he saw tne nucleus at Nice; and, as 
thiit gentleman has given proofs enough of 
his acquaintance with the appearance of 
comets, I cannot suppose him to have mis¬ 
taken auy other object for one. 

Lastly, I have myself, on one occasion, 
distinctly seen the head with its so-called, 
nucleus. In this alBO 1 could not be deceived. 
The telescope with which I viewed it (hav¬ 
ing no night-glass or comet-seeker at hand) 
was only a 20-inch achromatic of 1} inch 
aperture, with a single lens for an eyepiece, 
and magnifying power of about 12 or 13, 
held in the hand. With this I found it, 
after no very long search, near a star which 
(misled at the time by the magnitude ascrib¬ 
ed to p Eridani in Dode’s map) I supposed 
to be that star, but which, on consulting 
better Authority, l now consider to have 
been £ (zetg) of that constellation, or pos¬ 
sibly >; (eta) ; after several times laying aside 
the telescope and contemplating the tail, as 
often returned to it, having not the least 
difficulty in finding it again. 

But now comfes the most remarkable, cir- 
1 cumstaqpc attending the appearance, or ra¬ 
ther disappearance, of this comet. The 
next night (Saturday) I prepared a 7 feet 
Newtonian reflector of 6 inches aperture on 
the roof of my house, expecting to obtain 
a goo^ view of the nucleus. To my amaze¬ 
ment, though night was clear and the 
horizon good, I could not find it, but 1 did 
find, in the very central line of the train, near 
no star, nor in any identifiable place, a djpi, 
pretty large, oval nebula, very little con¬ 
densed towards the centre, but with no 
appearance whatever of a Nucleus. This 
nebula 1 also several times svfcpt over; so 
that I have not a suspicion remaining on my 
mind of the possifility of any illusion. Nowp 
therq are uebulse in that region of the sky ; 
but, on referring to a catalogue of them, 1 
do not find one which I consider it would 
have been possible to have seen with such an 
instrument, and under such circumstances of 
remaining twilight and vicinity to the hori¬ 
zon. Moreover, the next night, (Sunday,) 
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taking up the observation earlier and pur¬ 
suing it later, with the same reflector and an 
equally good sky v this nebula was also miss¬ 
ing. These facts I consider os well worthy 
to be placed on record/ And tb indicate a ra¬ 
pidity of diminution in point of lustre only 
to be explained on the supposition that the 
comet is receding fron^ us yith great velo¬ 
city. The train, too, is diminishing rapidly 
in brightness, though it retains its position, 
with remarkable pertinacity ; at least, it did 
so on Wednesday night. 

I have the honour M*be, Sir, 

< ' Your obedient servant, 

J. S. W. IIerschej-l. 
. Cullingwood, Ilawkliuret, Kentr 
March 31, 18*13. 


An Enormous Steam-engine , by far llie largest 
ever constructed, is now in process of manufacture 
at Harvey and Co/s foundry, ilayle; the pi8ton-rod # 
which was forged last week, is IS feet long, 13 inches 
diameter in the middle, and 16 inches in the core; 
and weighs 3 tons 16 cwt. It will work in an 80- 
inch cylinder, which will stand in the middle of an¬ 
other cylinder, of 144 inches diameter. Five other 
piston-rods will work between the inner and outer 
cylinders. We conclude, for this has not been ex¬ 
plained to us, that the piston of the external giant 
cylinder will be perforated in the middle for the 80- 
lnrh cylinder to stand in it, and will work between 
the two. *The 80-inch cylinder was cast last week, 
and the large one will be cast soon. The pumps arc 
to be 61 inches in diameter; a measurement which 
may allord some idea of the size of the engine. It 
is intended for draining Ilaerlem Lake, in Holland, 
and it is expected that other orders for similar en¬ 
gines will be received from the same quaiter. It is 
truly gratifying to us to observe that Cornish en¬ 
gineers still Icccp so far in advance a?all the world, 
and not less gratifying t& see that foreign powers 
know and can appreciate their excellence. Let this 
wonder of engineering and mechanical skill be con¬ 
sidered, as well as the duty done by our common 
mine engine; and It must he confessed that our Cor¬ 
nish mechanics are, in this branch, far in advance 
of eveiy competitor; and we may reasonably hope,* 
as superior merit must be appreciated a?last, that 
our engine foundries will at length have their full 
share of public and government patronage.— Sher¬ 
borne and Yeovil Mercury . 

New Gas .—The Censeur , of Lyons, states that, at 
one of the late sittings of the municipal council, a 
trial was made of a new portable gas, to yhich its 
inventor liaB given the name*<tf*“ hydrolulumous.” 
The apparatus, says this journal, is very Ample, 
and applicable to the smallest candlesticks, as well 
as to the largest and most splendid candelabra. 
The light it gives is very fine, and it is so portable 
trait it can be carried about with the common hand 
candlestick. 

Atr. Williams'* Argand Furnaces .—On the 25th 
ult. the H Pegasus” steamer made a trial trip, from 
Leith round Jnchkeith, to prove the Vorking of Mr. 
C. W. Williams’s patent furnace for saving and con¬ 
suming smoke, previous to her resuming her regu¬ 
lar station betwixt Leith ana Hull, in consort with 
the new steamer 11 Martcllo.” The trial was very 
satUfactory indeed, there being a hill supply of 
steam at 7 lbs. pressure, even while the vessel was 
light, and the engine running betwixt tweuty-four 
and twenty-five revolutions in a minute. Tfcc usual 
blackness of the smoke was considerably reduced; 
and this particular will be entirelyeffected when 


firemen havo more experience in regulating the 
ught. One voyage or two will sullice for this; 

* ’id it is confidently expected, from this short run, 
t at a very grett saving will be made in the fhcl 
used iu a voyage.— Edinburgh Chronicle. 

Steam Navigation.— (From a correspondent of tho 
Mining Journal.) — 11 A trial, on a small scale, has 
becu made at Liverpool, of a new principle in the 
propcllChg apparatus of steam-vessels. The vessel 
in which tho experiment was made was the Dm- 
ttalus , a small yacht of 15} tons burden, built by 
Mr. M’ArdCc (a gentleman attached to the City of 
Dublin Steam Company), under tlic superintend¬ 
ence of Mr. J. C. Shaw, also connected with that 
extensive concern. Mr. M*Ardle is the inventor of 
the jdan, which consists of an axle, provided with 
fanners or blades, placed in a peculiar position, and 
rcvolviitf in an aperture in the dc:j£ wood of the 
stem; tnis propeller is turned bj* two four horse 
engines—also on a new principle —\pe cylinders 
moving from si<\p to side on joints below, so that 
the piston-rods pursue and act upon the cranks, 
without the necessity of the parallel gear required 
in upright fixed cylinders. The principle seems 
to V well adapted f<y canal-boats, inasmuch as 
there is no surge made in the wake, or at the sides, 
as with the paddle-wheel, to wash against and 
break down the hanks. The inventor is of opinion 
that the propeller may be altered anil modified, so 
as to be more peculiarly suitable either ior c^nal 
craft or sea-going vessels.” 

The Comet. —Mr. Glaisher, of the Cambridge Ob¬ 
servatory, has disclaimed the letter which appeared 
with his signature in the Times , and which wo 
quoted in our last, ns leatf ing to the conclusion that 
“the comet (wa&' -Ad comet.” Mr. Hind, of the 
Greenwich ObsflnFatory, stalls that 41 since the 17th 
of February the comet lias passed through un arc 
of 16!) deg. of true anomaly, with a direct, and not 
retrograde, motion.” lie adds, M In consequence 
of the comet’s slow motion in right ascension, the 
sun is gradually approaching its apparent place, 
and hence it is not likely to remain long a conspi¬ 
cuous object in tlic heavens, especially since the 
distance from the earth is rapidly increasing. On 
the 27th of February the comet was within 1,100,000 
miles'distance from the sun, according to M. Galle's 
determination of the perihelion distance. This U 
a closer approach than any on record, with the cx- 
ce;ftion of that of the great coinct of 1080.” 

The Thames Tunnel , after being in course of con¬ 
struction fur a period of seventeen years, has at 
length been so far completed as to he opened for 
foot-passengers. The greater difficulty lias yet to 
he overcome, namely, that cf making the under¬ 
taking as profitable to the share holders as it is 
creditable to the skill and ingenuity of the archi¬ 
tect, .Sir M. I. Brunei. The original calculation 
was, that it would pay 4 per cent, on an expenditure 
of about £250,900; the actual cost (when the car¬ 
riage-ways are completed) will be not less than 
£(>20,000. Besides, when that calculation was 
made, steam navigation was comparatively but in 
its infancy; and the risk was then scarcely con¬ 
templated, which is now imminent, that the mo¬ 
ment a stream of traffic takes the direction of the 
tunnel, steam ferry-boats will begin plying over¬ 
head, and carry ofT the bulk of that traffic. Tho 
excavation made for the tunnel was 38ft. broad, 
and 22ft. 6in. high, presenting a sectional area of 
B50ft.; the interior horizontal diameter of each arch 
is 13ft. 9in.; and 15ft. jUn. vertical; depth at the 
shaft on the llotherhitne side, 63ft., and declining 
towards the centre of 1 le river%ft. 3in, per 100ft.; 
the base in^he deepest part being 76ft. below lilgh- 
water mark ; the length is 1200ft. 

Errata. —In the letter on Punctuation, p. 198 of 
our present vol. col. 1, line 19, for 11 trivial has 
been tlio taxation,” read " trivial lias been the abo¬ 
lition of taxation;” and -” ought to havo 

been numbered " 9,” and u .— 99 14 10.” 
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* THE STEAM POWER OP MB. HI 

From the different papers we. have 
given on the subject of Mr* Henson's 
scheme of aerial navigation, or to which 
it has given rise, our readers will have 
seen that the difficulty mechanical fly* 
ing, consists less in devising an apparatus 
capable of floating in and being moved 
through the air in any given direction, 
as in freighting it with mechanical power 
sufficient to euablc it ttf maintain its place 
through long distances, against the con¬ 
stantly adverse influence o£ gravitation, 
and the frequently concurring opposition 
of the wind and weather. T^ic means by 
which Mr. Henson hopes to overcome 
this difficulty, that is to say, the boiler 
by which he proposes to generate steam 
enougfi for any c given length of night, 
deserve, therefore, a little more consi¬ 
deration than they have as yet received 
at our hands; the more so, as, in conse¬ 
quence of the haste under which our first 
notice of it was unavoidably penned, that 
notice was in some respects erroneous, 
and on the whole less just than it is al¬ 
ways our wish to be. Wc now make the 
best amends in our power, by laying be¬ 
fore our readers the accompanying en¬ 
gravings of the boiler, with the expla¬ 
nations furnished by Mr. Hcuson himself 
in his specification. 

Fig. 1 represents a"side elevation, and 
fig. 3, a front elevation of the boiler; 
figs. 2 and 4 arc top and bottom sec¬ 
tional views. 

S is the body, or principal part of the 
boiler, consisting of three cylinders, the 
steam from which passes off through the 
pipe g, which is provided with a valve* 
The smaller cylindrical vessels tt are join¬ 
ed by the pipes u, (four of which arejndi- 
cated by dotted circles IN fig. 1.) yhe 
larger conical vessels P P P connect the 
pipe k h and the principal cylinders of 
the boiler, in the manner shown in the 
figures. The smaller vessels q q are con¬ 
nected to the principal cylinders, as also 
to the vessel P P, as shown at m, figs. 1 
and 3. The furnace is divided into two 
qp inpayments by the vasscls P P P, as 
seen in fig. 2. r r are the furnace- 
bars, resting on the pipe k k , so*thaf the 
vessels F and q are subjected to the full 
power of the fire ; ff is the place o&cxit 
lor the smoke. 

The vessels S, t, P, and q , Mr. Henson 
proposes making of copper, and the join- 
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• | 

Fig. 3. 



ings of brass, on account of the greater 
strength of copper when compared with 
iron, weight for weight, and also on ac¬ 
count of its greater heat-conducting 
pofrer. , 

The two induction and eduction 
valves of the engine, which are simply 
cocks varying little from the ordinary 
form, are to be worked by four eccentric 
wheels. 
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ON THE OBJECTIONS TO MR. HENSOY’b 
PLAN OP ARIUAL TRANSIT. BY L. 

Sir,—The importance of Mr.’Hensfn's 
object will be, 1 suppose, an ample apo¬ 
logy for soifle further remarks on the prin¬ 
ciples involved in the art of aerial transit 
by mechanical means ; and perhaps such 
remarks as I may have to offer will best 
take the form of comment on other 
papers. « 

Before I proceed to matters of greater 
importance, permit me to* point out the 
cxtraortlmary and thifk-fcet blunders of 
an articur which first appeared in the 
Artisan, and afterwards, retouched, in 
the JIllustrated London News ; if it had 
not been extensively circulated by the 
last-named popular*publication, i£ would 
not have been necessary to notice it. 

In the Artisan , the writer asserts that 
Mr. Henson's machine will require a 
power of 701 horses, and that his con¬ 
clusions on this head are based on phy¬ 
sical laws, the truth of which cannot be 
disputed for a mosnent. For the present, 
allowing him his ph^fej rt ^laws, let us see 
with what correctness he applies them. 
He says, first, that the kite has the 
greatest sustaining power, when fixed at 
an angle of 45°; which is not true, as 
Macluurin and others showed a century 
ago. But let it be so: we are told that 
“ the perpendicular area of the kite,” 
(that is, area x by the sine of 45°,) “ ex¬ 
posed to the uction of the wind, is 3,213 
feet ” (not exactly correct, but* let it 
pass;) "and that the total pressure on 
it at 60 miles an hour is 13*144 lljs. 
Now, this sum cannot be made out by a 
just reckoning, but by a little inquiry we 
shall find out the blunder, and how it 
was made. The pressifre on a perpen¬ 
dicular surface, at 60 rfliles an liour, is 
17*715 lbs. per square foot, as w r e learn 
from Rouse’s Table, of w hich some items 
are quoted in the Illustrated News. But 
(his pressure, even when multiplied by 
the square of 45°, gives 28*460 lbs. for 
the total pressure, or more than double 
the amount at which he states it. The 
mistake probably arose from this cir¬ 
cumstance : some tables derived from 
Rouse’s give the force of the wind, not 
as is generally done fof velocities, at 
miles per hour, but at feet per Becond; 
and in them the pressure per square 
foot, for sixty feet per second , is 
8*234 lbs. This erroneous multiplier and 
the square of the sine very nearly give 


the assigned pressure of the 18*144 lbs. 
Again, at45°, whatever it njay be as thus 
derived, it is really both the resistance to 
flight an<l the resistance to falling, they' 
being equal at that angle; this did not 
occur to our acute computer, and there¬ 
fore he resolved it again into two equal 
portions, (and that by guess, for neitneT 
rplc nor reason would so divide it,) one of 
which, or 6,572 lbs., he says, is all the 
machine will bear: correct resolution (if 
any could be correct where none was ad¬ 
missible,) woulll have given 6,294 lbs. 
Finally, 1,7(50 is taken as the number 
of feet instead of yards in a mile, and 
the resulting amount of horse power, is, 
therefore,*but one-third of that which 
this step should make it, or but 701 in¬ 
stead of *2,103 horses. It must require ex¬ 
traordinary talent to squeeze five.blunders 
so gross into twelve abort lines. 

In dressing this article over again for 
the Illustrated News , the greater part 
of these errors are huddled together in 
the supposition of the pressure being 
13,000 lbs. on the sine. The false and 
inadmissible resolution is retained,and the 
blunder of taking yards for feet is trans¬ 
ferred in the inverse sense to the estimate 
of horse power: 33,300lbs. raised one 
yard per minute being taken as its 
meiymre. It was necessary to make the 
results agree. If these principles had 
been correctly ^worked out the weight 
supported and the resistance to flight 

« feel. lbs. 

would each htfVc been 4.300 x 17*715 x . 
sin. 3 45° »2818.3 lbs., which is more than 
nine times the sustaining force required; 
and* the necessary engine power would 

bave been * GO x 17(i0 x 3 4510 

GO x 39000 

horses, nearly, instead of 701! 

•It may s»w the value of the same 
principles to remark, that according to 
them, a bird whose sustaining planes are 
equal to one square foot, and whi^h flies 
at 60 miles an hour, weighs more than 
6}lbs., and exerts in its flight, besides 
the e^fra labour of the start, a force of a 
little molt than one-hbrse power! I 1 
The authorises I quoted in my former 
paper are sufficient to show the confidence 
due .to these indisputable principles: I 
add to them only the article on Seaman¬ 
ship, in the Encyclopedia Britannica , 
By Professor Robison, according to whom, 
if they were true, no square-rigged ship 
could ever beat to windward t 

x 2 
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It may be amusing, if not instructive, 
to collect for comparison some of the va¬ 
rious determinations of the amount of 
power required by Mr. Henson's ma¬ 
chine: we may at least learn," from the 
diversity, that on this subject nothing 
certain is generally known, t 


f fiorses-power. 

The writer whose lucubrations 
we have just illustrated, rests 
on principles which, if accu¬ 
rately applied in his own mode, 
would show a force to be re¬ 
quisite of 

He reduces, however, a result' of 
The Mirror of April 8, requires 
Sir G. Cayley, for susteUtatfon 1 
only 

The common theory incorrect in 
itself, but correctly applied to 
the case of 50 iftiles per hour, 
and for propulsion only 
The Athenaum of April 8, fori 
sustentation only J 

Sir W. Congreve, Mech. Mag.,' 
March, 1828, for carrying 8 o^ 

10 men 1200 miles a-day, in¬ 
cluding sustentation and pro¬ 
pulsion 


4510 


701 

247 

114 


100 


60 


Surely any guessing would prove as 
good a guide as this uncertain reckoning: 
and since none of these conclusions pre¬ 
sent any conformity to the observed facts 
connected witji the flight of birds, it is 
at least as reasonable ta believe in the 
likelihood of Mr. Henson’s success now, 
as it was before they were published. 
In all probability, the principles assumed 
in eacn of them arc radically defective, 
and therefore insuflicicnt for the inquiry. 
Further discussion, however, will bring 
out the truth: my object in exhibiting 
these learned disagreement, is to shiw 
the necessity for that further discussion.* 
The letters of Sir Geo. Caylejl*, in 
your last two Numbers, like those of the 
same writer, published eight-and-twenty 
years ago, are evidently the production 
of steady and expansive thought, united 
with an ardent desire to be^ustful: to 
promote the important cause of Aerial 
Locomotion, is with the scientific baronet 
an object pursued with a benevolence of 
intention which admits of the existence 
of no personal jealousy or thwarting 
envy. It is no ordinary pleasure to dis¬ 
cuss, with such a writer, the principles 
of applied science. 


Intending no remark on the particular 
conduction of the flying machine pro- 

? osqd by the talented and worthy baronet, 
beg to notice, perhaps not in very 
exact order, some ’matters of principle 
suggested by passages in his last letter. 
And first', as to the mode of investigation, 
is there really much to be learned from 
the precise'Angle with the line of flight 
assumed by the bird’s wing ? And are not 
many of the remarks lately made by 
various writers about the great muscular 
power of \>irds very likely to mislead us ? 
Birds of different kinds fly \cey differ¬ 
ently : at one extreme we have tlie slow 
and easy stroke of' the bird which hovers 
long over the w*ater; at the other, the 
few ship-p strokes, given for an instant, 
so as to lift the bird with a curve in its 
flight, and then intermitted, so that' it 
sinks again, which is exhibited by the 
smaller birds of the fields and hedgerows. 
In each case the mode of flight has to be 
accommodated to the habits and wants of 
the animal, and the diversities of the 
modes are prodjjj^'by tlje combination, 
in different pi oportions, of the effects of 
distinct principles. There seems little 
doubt that the sustaining of the long- 
flight bird is chiefly effected, as Sir 
George Cayley states, and as Mr. Hen¬ 
son proposes, in his machine, by the 
oblique impact of the air on the inclined 
front surfaces, while, in the leaping in¬ 
termittent flight of some smaller birds, 
the sustentation, is as dearly the ef¬ 
fect chiefly of the downward bent of the 
wing. Now*, to arrive at conclusions ne¬ 
cessary and sufficient for our guidance in 
artificial flying, by observations derived 
from nature, we must be able to analyse 
correctly the different modes of flight, 
and assign its share, in every case, to each 
of the principles I have mentioned, and 
perhaps to others. To do this, we must 
know correctly the very quantities and 
kinds of pressure, which it is the object 
of the investigation to ascertain. If direct 
experiment had put us in possession of 
this knowledge, wc might then easily 
classify, and account for natural ap¬ 
pearances, and as easily*predict the issue 
of any artificial attet. pt to ’‘‘fly. The 
principal relation of natural flight to this 
subject, seems to be this,— no theory 
can be true whose consequences can be 
shown to be inconsistent with observed 
facts; and, much further than this, I fear 
it will not at present help us. 

(To be continued in our next.) 
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Sir,—I enclose a sketch of a phantas¬ 
magoria, on a new principle capable of 
showing figures iqoving with all the ap¬ 
pearance of life and reality. 

The part A is shaped exactly after those 
of the ordinary construction, nnd is fitted 
with a condensing lens K, and either an 
Argand lamp or the Drumnfbnd light. 
11, is a flat circular piece of^lass, of a 
foot or more in diameter; it is divided 
into a convenient number of compart¬ 
ments of equal size and shape, on all of 
which,* the same figure or figures are 
painted. In each repetition, the figures 
arc gradually changing into another posi¬ 
tion, which attained, they pass with the 
same regularity into the attitude they 
first commenced with? C, is a circle 
made of tinned ifon or card-board, and 
fixed on the same axis as the fflassB; 
around it, and near the edge, as many 
holes are cut, as are repetitions of the 
painted figures; both these circles are 
made to fit accurately to one axle, in _■ 
order that they may-be moved round to- v 
gether, by means of the winch G: and 


the arrangements npM® such as to 
cause each (succeeding) picture on the 
glass 11, and its corresponding hole in 
{he circle C to be coincident; the former 
with th<^ focus of the compound object- 
glass E, and the latter with the diaphragm 
or stop TI, employed for limiting the 
aperture, and separating the two lenses. 

The figures will necessarily require to be 
drawnwith the greatest degree of exact¬ 
ness, both with regard to position and 
similarity of form. The plan I adopt, 
and which I find a very good one, is to 
provide a few of those optical toys called 
44 Plienakisticopes," (?) and place on 
one of them«, glpss circle previously ob¬ 
scured by grinding; then trace on the 
latter the outlines uf the drawing, which « 
must be afterwards painted in transparent 
colour* mixed with oil-varnish, which, 
from its refractive power, causes the dull 
surface of the glass to resume its pristine 
transparency. The remaining portion of 
tlie glass should be obscured with thick 
black paint. 

Tho, toys mentioned aboyc may be 
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readily had, I"believe, at most respectable batri between two bravos. 7th, A comic 

stationers. Some of those I have seen figure representing a man beating the 

bear the mark of Ackermans and Co., big-drum with all the characteristic an- 

the eminent printsellers of the Strand, tics. 8th, A bell-ringer. *- 
The subjects (of my selection) consist of If you consider the plan to have any 
1st: A fat gentleman feeding, and a dog degree of origiuality, please favour me 

springing up to snatch ( his 'plum-pud- with the insertion of the description of 
ding. 2nd, Turn-out of a nest of ser- the same as* early as convenient, 
pents, which arc gliding off with great Sir, I have the honour to be, your very 
exactness. 3rd, A lady and gentleman obedient servant, 

waltzing. 4th, Quadrille dancers. 5th, * T. W. Nayloji. 

Indian juggler. 6th, A theatrical com- Newcastl)-upon-Tyru;, February 12, 


APPLICATION OP THE STEAM GOVERNOR TO REGULATE THE SUPPLY OF FUEL. 



Sir,—As it is highly desirable that the such a way that it will always regulate 

steam engine should be made as automa - the supply according to the speed the 

tical as possible, I consider that the sup- engine may be going, whatever the pres- 

ply of coals requires equally as much re- sure of the Steam may be. Prefixed is a 

gulation, as the passage of the steam sketch of a flan, more particularly ap- 

through the throttle-vsWv. With S view plicable to stationary engines, to which 

to the carrying out of this design, sevc- the governor is applied, to set on, or stop 

ral plans have been proposed for regu- the supply of coals through the hoppers, 

lattng the supply of coals, but they arc A is a shaft driven by the engine* and 
generally worked according to the pres- carrying a worm, or endless screw, which 
sure of the 6|eam, that is to say, when works into the wheel B; on the shaft of 

the steam i% low, the furnace ip supplied, this wheel, is fixed an eccentric C, which 

and w'hen it is high, that supply is cut fits in between the cheeks of a frame (not 

qff. Now every one tt all acquainted in the same plane)*fixed to the rod D, 

‘With the subject knows, that it is very which works the hoppdt strap. The 

often the case, that the steam may be at governor tad is attached to this frame at 

its full pressure, yet from several inci- £, which is slotted to allow the frame to 

dental causes, the engine may n?t be move independently of the governor rod; 

going its proper speed. To obviate this G is a bent lever, to one end of which is 
objection, I propose to make use of the fixed the frame rod, the other carrying the 

governor, instead of the pressure of the stftip fork, H, for shifting the strap from 

steam, for the above purpose, anc( in the fast to the loose pulley, and vice versa ,• 
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IS THERE ANY POWER IN VELOCITY ALONE ? 


1 is the drum carrying the straps for 
working the hoppers, being•fi'ced on die 
same shaft as the fast and loose pulllrs 
kk\ • • 

In flg. 2, F is the eccentric frame, 
showing the# bend in the middle, so that 
the two cheeks may not be in the same 
plane ; E is the governor rod, which may 
be attached to the throttle-valve rod, to 
avoid any complex alterations in the 
governor. 

The modus operandt is as follows:— 
When the engine is going too slow, and 
the governor balls arc down, (he push 
of the govhrqpr on the roj E, will draw 
the frame on one side, in the direction 
of the arrow, thus causing the cheek x 
to come in contact with the eccentric, 
which by its revolution will push tyc rod 
into the position shown, and put the strap 
upon the fast pulley k, and so set the 
hoppers in motion. If, on the contrary, 
the engine is going too fast, the push of 
the governor rod will cause the contrary 
side of the frame to come into contact 
with the eccentric • and will draw back 
the rod, sliifting^the lirtanfrom the fast 
to the loose pulley, and so slop the hop¬ 
pers. I am, yours truly, 

William Johnson. 

Preston, April 8, 1843. 


IS THKRK ANY POWER IN VELOCITY 
ALONE ? 

Sir,—I really cannot see where th<* ab¬ 
surdity lies which you ascribe to Mr a Pil- 
brow’s theory of the existence of a power in 
mere velocity alone. Not to insist on the 
analogy presented by falling bodies, since« 
the direction of the motion in that case is 
downwards, what do you say to that of the 
trumpet—not “ Scalpel's/’ though of verity 
he blows it nobly—but the *bctter known 
speaking-trumpet? Roar tA loud as you 
please, with your mouth open to the exter¬ 
nal atmosphere, yon will not be able to make 
yourself heard at a horizontal distance of 
mom than from 100 to 200 yards; but clap 
a well-proportioned trumpet to your mouthy 
aud you may convey your orders to more 
than ten times that distance. Alexander the 
Great is said to have had a horn by which 
he could make hiinsel^distinctly heard at the 
distance of twenty-five miles! And our own 
Sir Samuel Morland made toys of the sort, 
which conveyed ’’words to the "distance of 
thousands of yards. If it be true, then, as 
you assert, that a current of steam gains no¬ 
thing from velocity, (including, of course, 
the concentration necessary to give it that 
velocity,), how do you account for the test, 
that the motion given by the voice to the 


column of air, (which is, yon know, * ‘but a 
fluid of auother description/’) acquires a 
force by means of the trumpet, which the 
mouth itself could not give to it ? It seems 
to me, with due submission, to be as incon- 
testible as Any thing either in Newton or 
Cocker—(I place Newton first, but, seeing 
who “ Scalpel ” has placed beside Columbus 
and Watt, I am ^ot quite sure that the order 
should not be reversed)—that if, by the use 
of a trumpet, I can make myself heard at 
dbubln the distance, (say that only,) which I 
could without it, then is the trumpet literally 
and truly the mc^ns of doubling the power 
of my voice. 1 am, Sir, &c., 

Duplex. 

P.S.—The illustration which “Scalpel” 
gives from the village bells, which were heard 
in the mid# of the vast Atlantic, is very 
beautiful and touching; but there is one im¬ 
portant feature in the case which he seems 
to hqve overlooked—the bells were cavities, 
not fiat plates— very like (not whales, but) 
trumpets. 

[For a person evidently half in earnest, 
half in jest, “ Duplex ” has adopted a most 
appropriate signature. But, for the sake of 
the earnestness there is in his letter, wc shall 
so far excuse the jesting, as to add a few 
words in serious reply. The iucrease of ef¬ 
fect obtained by means of the trumpet is ob¬ 
tained, as he admits, by the concentration of 
the power of the voice into one focus; and 
such increase of effect from concentration we 
have qever denied, though in the case of 
steam applied through pipes, instead of wide 
cylinders, we say it is far more than counter¬ 
balanced by the grdkter ioastgum reduction 
of temperature, fric{i 0 MpM!?^Uzanam con¬ 
tended much iirlEne tame way as Mr. l‘il- 
brow does now, that tubes serve to “ strength¬ 
en the activity of natural causes—that the 
longeSKlicy are, the more energy is increas¬ 
ed,” &o. But this, as Montucla justly ob¬ 
serves, and Hutton repeats, “ is not speak¬ 
ing like a philosopher—it is taking the effect 
for the cause.** Of the increase of effect 
obtained by the ipcaking-truippct Montucla 
givfSs the following explanation. “ As the 
air is dh elastic fluid, so that every sound 
produced in it is transmitted spherically 
around the- sonorous body, when a pefsou 
speaks at the mouth of the trumpet, all the 
motion which would he communicated to a 
spherical moss of air, (of four feet radius, 
for example,) is communicated only to a cy¬ 
linder, or rathe* cone of air, the basc^f 
which is the wider end of the trumpet. Con- 
- sequently, if this cone is only the hundredth 
part of the whole sphere of the same radius, 
the effect will be as great as if the person 
should speak a hundred times as loud iu the 
open air . The voice must therefore be heard 
at a distance a hundred times as great.”— 
Ed. M. M.] 
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Sir,—* Some communications have lately 
appeared in your Magazine on a subject 
of much importance, both in ‘domestic 
and civic economy—combustion in com¬ 
mon stove grates, in which, notwith¬ 
standing great improvements have of 
late years been made, much remains to 
be done for the more perfect combpstion 
•of the fuel, and the useful application of 
the heat in warming our house*. 

There four desiderata connected 
with the BubjecrSw-dc.Tjestic fires,—viz. 
1. The economy of the fuel, as consisting 
in its perfect combustion; and consequent 
on this (2) The prevention df sqioke; 

3. The economy of heat, in its useful 
application in warming the air of our 
houses, in opposition to its .dissipation in 
the atmosphere through the chimney; 

4. Free ventilation, in qpposition to the 

close confinedair of a stove-heated apart¬ 
ment. * 

In the ordinary construction of fire¬ 
grates and chimneys, none of these desi¬ 
derata are obtained except the last, and 
that one often ‘in a very uncomfortable 
way, by a strong draft between 1 the door 
of the room ana the fire-place, exposing 
whoever map be sitting in the line of it 
to take cold; at the same time the great¬ 
est portion of the heat of the fire is dissi¬ 
pated up the chimney, and every part of 
the room remains cnill and uncomfort¬ 
able except in dose proximity to the 
fire, and within the range of its direct 


influence. Thus the; third desideratum 
is sacrificed tojjje- fourth. 

The evildJSst complained of is much 
abated by the use of register or stove 
grates, by which a considerable portiqn 
of the heat is arrested and reflected back 
■ into the room; and I should think Mr. 
King’s stove grate, described in your 
Number of the 10th December last, is 
well calculated to effect this end. Still 
there is ample room for improvement in 
this ‘respect. With the best constructed 
stove grates, there must necessarily be a 
current of heated air and gases ascend¬ 
ing by the chimney, which, os to any 
beneficial effect in warming the air of- 
the house, is so much heat wasted. Part 
of the heated .current passes up through 
the chimney, and is dissipated in the at¬ 
mosphere. This arises from the mate¬ 
rials of the chimney being generally bad, 
or slow conductors of beat, and incapable 
of abstracting the heat as fast as it is 
presented to them.* Part of it, how¬ 
ever, is arrested and absorbed by the 
masonry of the chimney; but the tem¬ 
perature of the house is seldom percep¬ 
tibly benefited by the absorption, from 
the combined influx nee of \he slow con¬ 
ducting properties of the-, materials and 
their mass, or thickness; whence it re- 


* Their conducting power ia still Airther dete¬ 
riorated by the lining of soot or carbon, generally 
allowed to be one of the worst conductors of heat. 
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suits, that, except in particular localities 
and circumstances, as the part of the 
chimney nearest the fire-place, or wher^ 
powerful or constant fires arcqnaitftainecL 
the heat acquired by the chimney is not 
transmitted through thd wall, so as to 
ciTect the air of the apartments through 
which the chimney traverses; but*whcn 
the fires are allowed to go out at night, 
it is again given out to the ascending 
current of cold air, (cold as compared 
with the temperature of the chimney, 
though warmer than the external air,) 
and dissipftted in the atmosphere. * 

The adopnhn,of better coiylucting and 
radiating rAatcrials for chimneys, and the 
disposition and arrangement of the latter 
in such a manner as to facilitate the com- - 
m unication of their heat to the air of .the 
apartments, would go far to prevent this 
loss; and it would not be difficult, I 
think, to make such a disposition of them 
perfectly consistent with the decorative 
appearance of the rooms; at the same 
time that it should have the effect of di£ 
tributing a certain dggree of warmth to 
the upper rooms o^a hdfc'e. r which would 
often render fires unnecesBary^oherc they 
are now nearly indispensable. For this 
purpose, instead of a series of tubular 
perforations in the wall for the chimneys 
of the different floors, let an open recess 
of requisite depth and from 4 to 6 feet 
wide be carried up from the lowest part 
of the house where a fire is to be placed 
to the. top where the cap is fixed. 4n 
this recess, a single iron flue or chimrfey 
of suitable dimensions should be placed, 
but occupying only part of it, and the 
fire-grate of each floor placed in front of 
the Aue, and communicating with it by 
an opening in the back for the smoke, 
as in Mr. King's stove-grate—«very other 
part of the frame of the grate except 
the front, being perfectly close. The 
opening for the smoke should be fitted 
with a door or plate capable of being 
closed when fires are not used. From 
the fireplace upward to the ceiling, the 
recess may be concealed by a thin 
screen, flush with the rest of the wall, 
and perforated with ornamental devices, 
through which a free communication 
would be established between the air of 
the room and tho recess, so as«to obtain 
all the advantage of the heat radiated 
from the metal chimney and the frame 
of the tire grate. "Whatever portion of 


the heated current ascending by' the 
(himney might not be taken up by the 
lower part of the flue, or chimney, would 
be obstructed by the upper part, and in¬ 
fluence the temperature of the room 
above: and a*regulated communication, 
if thought necessary, might also be made 
from any rooty below to one above it 
through the dlooang of the recess, by 
which any superabundant heat in the 
lower room might be transferred to the 
upper. 'Che chimney would require to 
be swept only from the top and Mttom, 
so that there would be no interference 
with' the intermediate rooms in this un¬ 
pleasant and dirty process. 

If Englishmen could be induced to 
forego the cheerful appearance of an 
open fire, there is little doubt that the 
principle of Mr. C. Williams’s argand 
furnace might be successfully applied 
to domestic stoves, so os to fulfil the 
two other desiderated conditions of per¬ 
fect combustion and the prevention of 
smoke. As such a revolution in estab¬ 
lished national habits and associations is 
scarcely to be expected, I am afraid wc 
must be content to put up with the smoke 
nuisahee, unless the tie plus ultra of per¬ 
fect combustion tn open grates , be an 
attainable object. Your correspondent, 
“ R. \V. T.’a” remarks were, I think, 
directed.to this point: but the subject is 
beset with practical difficulties; for we 
have to unite the conditions of bringing 
the air and combustible gase^agbther at 
a temperature fnij^|iiwMH| mull i circum¬ 
stances most adverse to obtaining such a 
temperature. When a fresh supply of 
^soals is gilded to a fire, the under surface 
of the stratum is the point at which com¬ 
bustion commences*; but not meeting 
with a free supply of air at that point, 
and smothered by the coals above, the 
gases can only i|pue through the in¬ 
terstices in the form of smoke, being 
cooled dOwn below the temperature of 
ignition in their progress, and still fur¬ 
ther cooled down by the cold air th?y 
th\p come in contact with. Hence, it is 
only when the fire, in its ufAvard course, 
comes near* the surface, that*the smoke 
begins to give place to flame, and pre¬ 
sently after nearlf al) smoke disappears? 
In a furnace or stove we have not the 
same difficulties to contend with, because 
the whole interior of a furnace acquires a 
high degree of temperature, sufficient to 
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keep the gases in a state for ignition 
whenever a proper supply of air is pre¬ 
sented to them; and it is the doing of 
this which constitutes the great merit of 
Mr. Williams’s improvements in fur¬ 
naces. If we could conduct combustion 
in an open grate in a manner analogous 
to a candle or lamp by keeping th<* com¬ 
bustion at the surfacepand*supplying the 
fuel or materials for combustion from 
below, as they were required, we should 
be little annoyed with smol^e. I re¬ 
member, many years ago, meeting with a 
suggestion (l think by Dr. Franklin or 
Count Rumford) which pointed to some¬ 
thing of this kind. It was to construct 
a cylindrical grate, entirely of open bars, 
the ends forming the frint and back, 
and the circumference, the top, bottom, 
and sides of the grate. It was to be sus¬ 
pended on pivots in the fire place so as to 
be capable of turning round and revers¬ 
ing the top and bottom. Part of the 
barred circumference was to be made to 
open and shut as a door for supplying 
fuel, which was to be done by turning 
round the grate so as to bring the door to 
the top, and the fuel being Supplied, it 
was again to be reversed, by which the 
fuel was placed at the bottom and the fire 
at top. I doubt whether a coal fire could 
be made to burn downwards in this way, 
whatever might be the case with wood 
fuel. 

Your correspondent “ T.* II. B.’s*’ 
eommuftAc^'on jn your No. of 2(ith No¬ 
vember last, YoiTnmiw^pme useful sug¬ 
gestions for the improvement of stove 
grates. The recommendation to make 
the opening for the smoke at* thwack of* 
the grate, instead of above, had been anti¬ 
cipated by Mr. King, and is an impor¬ 
tant improvement; inasmuch as being in 
a line with the top of the fire, the cur¬ 
rent of air is directed in close contact 
with the surface, and also througlf the 
interstices of the upper stratum of burning 
iq^terials, which must greatly assist the 
combustion. I perceive Mr. King^e 
grates arc pierced with holes at the back, 
for the admission of air, which are not 
the most efficient means for that purpose. 

I should agree with *‘T. H. B.” in 
thinking,‘‘ that a corrugated back would 
lie preferable, provided the corrugations 
were deep enough to form a clear chan¬ 
nel for the passage of the air between 
the back and the fuel, and that they* were 


not likely to get clogged and stopped up 
by ashes and coal-dust. As, however, 
phis would be a very probable result, a 
gnore fcffecfual way of admitting air to 
the fire behind, than either a pierced or 
corrugated back, would He to have an 
iron grating of vertical bars (correspond¬ 
ing with the grating of the bottom) placed 
half an inch nr more from the back of 
the grate, sufficient to permit the ashes 
falling through the bars to descend to 
the ash-pit. The sides should also be 
done in the same way, unless the front 
bars spring directly from the»’Jack of the 
grate, in which case, of nurse, nothing 
would be wasted. A fire-graft; with this 
addition would approximate the condi¬ 
tion desired by “ R. W. T.,” of being 
all front, not only without any sacrifice 
or loss of heat, but with a positive ac¬ 
cession to it, by the more perfect com¬ 
bustion it would ensure. For the more 
easy access of air to every parf of*the 
fire, the breadth from the front bars to 
the back grating should not exceed fi or 
S inches; any enlargement would be 
better made^y^fddinff to the length ra¬ 
ther than 4lfelbreadth of the grate. The 
biick should be made upright, not slop¬ 
ing; and the grate placed low in the 
frame. The frame itself, being sup¬ 
posed to be placed in a common fire¬ 
place, should not be imbedded in, or in 
close contact with, the masonry, but left 
with an air space all round, cotnmuni- 
cafing with the air of the room; at the 
sanic time all communication with the 
chimney should be cut t off by a plate of 
metal fixed across the throat, through 
which the flue of the grate should alone 
have communication with the chimney. 

But though by the se arrangements the 
stove grate fnav be much improved, both 
in turning tt> account the heat of the fire 
and in causing a more perfect combus¬ 
tion of the fuel, we have not yet suc¬ 
ceeded in rendering the latter so perfect 
that no smoke shall be produced and 
given off at the chimney. To be able to 
effect this, with even a modified degree 
of the success that has attended Mr. Wil¬ 
liams’s efforts, would be an important step 
in advance, and th#object is of sufficient 
interest to encourage anyVtempt to test 
its practicability. The only way which 
occurs to mc,~as holding out a prospect of 
accomplishing it, is by causing the mixed 
current of air and smoke, or inflammable 
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gases, to pass in close contact with the 
hot ami clear part of the tire in the lower^ 
part of the grate before reaching the 
flue, by which means the temperature* 
of ignition might be obtained. For this 
purpose the communication with the 
flue should be made on a line 4vith 
the bottom of the grate, and a narrow 
passage or opening for the smoke or 
gases to descend, either through the mid¬ 
dle of the grate, or between the fire and 
the back. The latter would the most 
simple conduction, but the forme^ most 
likely to effeettthe desired en<l of igniting 
the gases ; ’inasmuch as they would have 
to pass down between a double line of 
fire, so to speak. In either case it would 
be necessary that the front plate of the 
frame should come as low down as the top 
of the grate, to prevent the smoke being 
returned into the room; and it should 
also be made, or part of it, to move up 
and down, so as to be capable of being 
raised for supplying the fire with coals, 
and of being lowered to any extent in 
front of the fire, ^s ofctasion might re¬ 
quire. Other details would necessary 
to perfect the arrangement; among 
these, a secondary communication with 
the flue above the fire, to be opened for 
the exit of the smoke during the replen¬ 
ishing of the fire with coals, at which 
time the front plate would be raised, but 
kept closed at other times. Hut as my 
object is merely to explain the principle, 
the preceding observations will be suffi¬ 
cient, assisted by the prefixed diagrams, 
exhibiting a vertical section through the 
middle of the grate, from front to back ; • 
No. 1 representing the form of grate in 
which the smoke is carried down through 
the middle of the fire, and No. 2, in 
which it passes between the* fire and the 
back of the grate—the arrows showing the 
direction of the current. 

In your Magazine for October last ap¬ 
pealed an account from the Journal of 
the Franklin Institute, of some experi¬ 
ments chimney caps, one of which, 
the last of the series, and of very simple 
form, exhibited an extraordinary power 
of draft or rarefractibn as compared with 
the others. A cap of that description, 
attached to' the chimney, would, 1 think, 
materially assist in testing the effect of a 
stove grate constructed on the above 
principle.—I am, Sir, Yours, &c. 

N. N. L. 

April, 1843. 


INSTITUTION OP CIVIL ENGINEERS. 
MINUTES OF PROCEEDINGS—SESSION, 1843. 

January 10. 

“ Abstract of upper by Mr. Davison, de¬ 
scribing the mode adopted for sinking a 
well at Messrs. Truman, Hanbury , Bux¬ 
ton, and Co.’s.’j 

Mr. F. Braitflwailh described the differ¬ 
ence between the method employed in sink¬ 
ing the well for Messrs. Truman and Co., 
and that fog Messrs. Reid aud Co. In the 
former the bore was small, and would there¬ 
fore only produce us Vrach water as was pro¬ 
cured from the veins through which it passed 
vertically; while the latter, by its larger dia¬ 
meter, permitted lateral galleries to be driven 
in the direction of the fissures in the chalk: 
thus forming feeders for the well, and at the 
same time capacious reservoirs wherein the 
water accumulated when the pumps were not 
at work. • 

He attributed the comparative failure at 
Messrs. Truman’s, to errors in the mode of 
sinking; the length of the cylinders which 
had been attempted to be forced down was 
too great, and the lateral pressure had pre¬ 
vented them from reaching the chalk, so that 
when the pifinps were set to work an undue 
quantity of sand was drawn up with the 
water, causing a cavity behind the brick¬ 
work, which at length fell in. The water 
having been pumped out to a lower level 
than was proper, the equilibrium between 
the water and the sand around the cylinder 
had been disturbed, and the “ blow” of sand 
had ensued. • 

The New River Coromppoiilmnecn ad¬ 
vised to sink a waiffll"sutneient diameter to 
enable them to excavate lateral galleries, but 
they had sunk their well in the Hampstead 
Road, oaf a small diameter; and although 
fissures had fortunately been traversed,which 
gave an nmple supply of water, many of the 
difficulties encountered would, he contended, 
have been avoided by adopting the larger 
diameter, and sinking'the cylinders into tho 
chalk, before the pumping was commenced. 

The Ihpply of water at Messrs. Reid's 
well, had been sensibly affected by the recent 
oiroceediiiga at the Hampstead Road 
mich was now being constantly pumped in 
orofer to sink it deeper. t 

Mr. Davison explained that a bore of 
small diameter had been adop&d, because it 
was calculated tl\ft a supply of water, suffi¬ 
cient for the wants of the brewery, woffld 
have been obtained by it. The excavation 
to within 5 feet of the chalk was suggested 
by the sudden dropping of the cylinder. He 
believed' that'when (contrary to his express 
instructions) the level of the water was re¬ 
duced by pumping to below a given point, 
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the sand from beneath the oyster-bed rushed 
in to restore the equilibrium 'within the cy¬ 
linder, and thus caused the difficulties which 
he had to contend with. 

During the last year the»pumps had been 
at work 1616 hours, in which time 300,000 
barrels or 50,000 tons of water had been 
drawn from the well. 

Mr. Farey believed fciat Che casualties in 
well sinking, generally arose from the sources 
which had been mentioned. Mr. Woolf en¬ 
countered them when sinking,.the well at 
Messrs. Meux, (now Messrs. Reid’s) Brewery. 
The pumping up of sanM with the water, was 
there carried to such an extent as to cause nn 
accumulation of sediment 2/cet deep in the 
liquor back, in 14 days, and ultimately the 
new well broke into the old qne adjoining it. 

Mr. F. llraitbwaite explained that in the 
year 1814, the well at Messrs. Meux was 
pumped " to clear the spring,” which caused 
a cavity of nearly 40 feet deep from t&e sides 
of the well, and 'endangered the stability of 
the buildings around. Piles were therefore 
driven to support the upper grouud, and up¬ 
on them the brick steining was carried up. 
If the cylinders had in the first instance been 
carried down to the chalk, before the pump¬ 
ing had commenced, this accident would not 
have occurred. 

Mr. Vignolcs remarked that the 6ame 
question as to the relative merits of boring 
or sinking hod been discussed at Liverpool, 
for wells in the red sandstone, and in prac¬ 
tice it had universally been found 'thgt, by 
the latter system the best supply of water 
had been, procured, particularly when side 
drifts had ut^ijvyidfu. 

Mr. Mylne said 'that unxsvorks at the well 
in the Hampstead Road, which had been re¬ 
peatedly stopped from accident, were now 
resumed as an experiment; the quantity of ' 
water obtained was more than could be drawn 
by a pump 12 inches diameter, 6 feet stroke, 
making 10 strokes per minute (-= 294 gal¬ 
lons per minute). The spring was struck at 
about 234 feet below tjhp surface of the 
ground, and when the engine was regularly 
at work, the water generally stood dt within 
20 feet from the bottom of the well. lie 
coincided in the opinion of the advantage of 
a well of laige diameter over one of smat. 
bore, as it pernptted side excavations toHoe 
made in search of water. Thin plan had 
hern pursued:with success at Brighton. 

Mr. Taylor observed th^ another of the 
advantages of the large diameter was, that 
the proceedings could "be watched, and acci¬ 
dents could be more readily remedied; the 
opinion of all practical miners was, that the 
large diameter was cheaper, as well as better, 
than the sff all bore. 

Mr. Clark promised an account and draw- 


iugs of a well now sinking by him at the 
/'Royal Mint. The advantages of a large dia¬ 
meter*-wera> manifest to all practical men, 
♦'particularly when the auger or 11 miser” was 
used, as it enabled the operation to be con¬ 
tinued without pumping; the cylinders, in 
lengths of not more than 30 feet each, fol¬ 
lowed the “ miser” down regularly, and as 
soon as they reached the chalk, the operation 
was considered safe; and as the “miser” 
did not excavate more than was due to the 
area of the cylinder, the equilibrium between 
the water <within and the sandwithout the 
cylinder, was never disturbed^ In a well 
sunk by him at Messrs. WatGey’s Distillery, 
the cylinders were 11 feet diameter; the 
“ miser” used *was 5 feet diameter, and was 
turned by twelve men at a time. 

Mr. F. Braithwgite concurred in the ad¬ 
vantages of using the “ miser,” he invariably 
employed it, and generally with success. 

Mr. Farcy believed that the “ auger” or 
“ miser” was first used in this country by 
the late Mr. Vulliamy* of Pall Mall, for 
suiking an Artesian well, into which there 
was an irruption or blow of sand, the effect 
of which was only^vtreome by this instru¬ 
ment. _, <t 

“ Experimental Inquiry at to the Co-effi¬ 
cient of labouring force in Overshot 
Water-wheels, whose diametet •> equal to, 
or exceeds the total descent due to the 
fall ; and of Water-wheels moving in cir¬ 
cular channels .” By Robert Mallet, Esq., 
M. Inst. C. E. 

This paper is partly mathematical, and 
partly experimental. The investigation which 
it details, the results of which are given in 
ten tables of experiments, had in view prin¬ 
cipally to obtain the definite solution of the 
following questions. 

1st. With a given height of fall and head 
of water, or ip other words, a given descent 
and depth of .water in the pentrough, will 
any diameter of wheel greater than that of 
the* fall give an increase of labouring force 
(i. e. a better effect than the latter), or will 
a loss of labouring force result by bo, in¬ 
creasing the diameter ? 

2nd. When the head of water is necessa¬ 
rily variable, under what conditions will an 
advantage be obtained by the use of the 
larger wheel, and what will be the maximum 
advantage! * 

3rd. Is any increase of labouring force 
obtained bj* causing the loaded arc of an 
overshot wheel to revolve in a closely fitting 


• Vide Nicholson's Journal of Philosophy, vol. ii., 
p. 26(1;—" An Account of tlic meni-s employed to 
obtain an Overflowing Well at Norlaud House in 
1704," by Benjamin Vulliamy. 
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circular race, or conduit; and if so, what is 
the amount of advantage, and what the gon- 
ditions for maximum effect ? * 

The author briefly touches upon the ac¬ 
cepted theory of fater-wheelR the experi¬ 
mental researches of Smeaton" and the re¬ 
cent improvements in theory, due to ftie 
analytic investigations of German and French 
Engineers. • 

Smeaton, in his Paper on Water-wheels, 
read to the Royal Society in May, 1759; 
and Or. Robison, in his Treatise onWater- 
wheels, lay dron as a fixed principle, that 
no advantage caX\bc obtained by making the 
diameter of an^o^rshot-wheel grdhter than 
that of the total descent, minus so much os 
is requisite to give the water, on reaching 
the wheel, its proper velocity. 

The author, however, contends that while! 
thercasoningofthe latter isincondusire, there 
are some circumstances which are necessarily 
in favour of the larger wheel, and that con¬ 
ditions .nay occur in practice, in which it is 
desirable to use the larger wheel, even at 
some sacrifice of power; and that hence it is 
important to ascertain its <g>-cfticicnt of la¬ 
bouring force, as compared vrith that of the 
size assigned by Smeaton tor maximuN^ffect. 

The author states, first, the general pro¬ 
position, that the labouring force (“ travail" 
of French writers), or “ mechanical power" 
of Smeaton, of any machine for transferring 
the motive power of water “ is equal to that 
of the whole moving power employed—minus 
the half of the vit viva lost by the water on 
entering the machine, and minus the half of 
the vit viva due to the velocity of the water 
on quitting it/' He deduces from the theory, 
the following results, coinciding with the 
conclusions obtained bf experiment. 

1st. If the portion of the total descent 
passed through by the water before it reaches 
the wheel, be given, the velocity of the cir¬ 
cumference should be one-half that a due to 
this height. , 

2nd. If the velocity of the circumference 
je given, the water must descend through 
mch a fraction of the whole fi|U before readi¬ 
ng the wheel, os will generate the above 
’elocity. ' • 

3rd. The maximum of labouring force is 
reater, as the velocity of the wheel is less; 
nd its limit theoretically approaches that 
ue to the whole fall. 

General equations ore givtn, expressing 
te amount of labouring force in all the con¬ 
ations considered, and their maxima. • 
One of the principal advantages of using 
i overshot wheel greater in diameter than 
e Height of the fall, is the power thus af- 
rded, of rendering available any additional 
ad of water occurring at intervals, from 
idles or other causes, by. admitting the 
ter upon the wheel at higher levels. 


The first course of experiments <s dedi- 
ted to the determination of the compara¬ 
tive value of two water-wheels, one of whose 
diameter is equal to the whole fall, and the 
other to the head and fall, or to the tot.il 
descent; by the head, being in every cas.t 
understood the cffici^it head, or that, due to 
the real velocity or efflux at the shuttle, as 
determined according to Smeaton's mode of 
experimenting. 

The apparatus employed In this research 
consisted of two acourqfely -made models of 
overshot wheels, with curved buckets; these 
were made of tin plate, the arms being of 
brass and the axles of cast-iron. Special 
contrivances were adopted to measure the 
weight of water wljich passed through either 
wheel during each experiment, to preserve 
the head of water strictly constant, and to 
determine tjie number of revolutions and the 
speed of the wheels. , 

One wheel was 25*0 inches diameter, the 
other, 33 inches diameter. The value of the 
labouring force was determined directly, by 
the elevation of known weights to a height, 
by a silken cord over a pulley ; the altitude 
being read off, on a fixed rule placed verti¬ 
cally against a ldfty chimney; and in other 
experiments, relatively by the speed of rota¬ 
tion given to a regulating fly or vane. The 
depth of the efficient head was in all cases 6 
inches. 

The weight of water passed through either 
wheel, in one'experiment, was always 1,000 
pounds avoirduperise. 

# All the principal result^given in jheJsAh-s 
. accompanying the paper a«rat-U«^verage of 
five good expcriments^From the large scale 
upon which these were conducted, the accu¬ 
rate construction of the apparatus, and the 
care lbestowei#ipon the research, which was 
undertaken with reference to an actual case 
in the author's professional practice, he is 
disposed to give much confidence to the re¬ 
sults. 

The weight of water contained in the load¬ 
ed arc of inch wheel is accurately ascertain¬ 
ed ; and in th^tables which accompany the 
paper, the results of the several experiments 
are giun at length. 

The^docity of the wheels, under different 
circumstinoes, is "carefully noted find dis¬ 
cussed with respeot to the maximum farce. 

The author next ascertains the value of the 
circular conduits, and states that generally, 
iu round numbers, there is an economy of 
labouring fierce, amounting to from 8 to 11 
per cent of the power of the fall, obtained by 
the uae of a conduit to retain the water in the 
lower part oAhe buckets of an overshot wheel, 
whose diameter is equal to the fall. The ve¬ 
locity of a water-wheel working thus may; 
vary through a larger range, without a mate- 
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rial loss* of power, and a steady motion is, t 
continued to a lower velocity than when it is 1 
working in a free race. I* 

The author finally arrives at the following 
general practical conclusions:— 

1st. Whpn the depth of water in the re¬ 
servoir is invariable^ tfc e diameter of the 
water-wheel should never be greater than 
the entire height of the fall, less so much of 
it as may be requisite to give the water a 
proper velocity On entering the buckets. 

2nd. Where the depth of water in the re¬ 
servoir varies considerably and unavoidably, 
an advantage may be obtained by applying a 
larger wheel, dependant upon the extent of 
fluctuation aud ratio in time that the water 
is at its highest and lowest levels during a 
given prolonged period ; if this be a ratio of 
equality in time, there will be no advantage; 
uivl hence, in practice, the cases yill be rare 
%\licn any ad\ antage will he obtaiued by the 
use of an overshot wheel, greater in diameter 
thnn the height of fall, minus the head due 
to the required velocity of the water reaching r 
the wheel. 

3rd. J f the level of the water in the reser- 
v oir never fall below the mean depth of the. 
reservoir, when at the highest and lowest, 
and the average depth be between an eighth 
and a tenth of the height of the fall, then the 
average labouring force of the large wheel 
will be greater than that of the small one; 
and it will, of course, retain its r incrcased ad¬ 
vantage at periods of increased depth of the 
reservoir. • 

HP* Robison's $iews, therefore, upon this ,, 
branch oT‘ii»*'*'™hiect, should, he contends, , 
receive a limitation.' 

A positive advantage is obtained by the 
use of the conduit, varing with the condi¬ 
tions of the wheel and fall, of .'early 1 f per 
cent, of the total power. 

The value increases with the wheel's ve¬ 
locity, up to 4 J feet per second, or to 6 feet 
per second in large wheels. Hence, he argues 
that it is practical^ to increase the efficiency 
of the best overshot wheels, as ribw usually 
made, at least 10 per cent. b$ this applica¬ 
tion. The only objections urged against the 
use of the conduit are of a practical charac¬ 
ter, relating to the difficulty of maj/ng it fit 
close, ofrepair, &c.; but howeveiVchese may 
havotffpplied to the rude workmanship of the 
older wooden wheels, with wood or stone 
conduits, they are unimportant, as referring 
to modern water-wheels made of iron. The 
conduits may be also made of cast-iron, pro¬ 
vided with adjusting screws, and are hence 
capable of being always kept fitting, readily 
repaired, and of being withdrawn from the 
circumference of the wheel in time of frost, Ac. 
•The paper is illustrated by a drawing, giv¬ 
ing the elevation aud partial sections of the 
experimental apparatus, and by ‘a diagram, 


showing the full size of the loaded arc of 
eaclitmod^l. 

Mr. Fnrey <d>served, that the result arrived 
at by the experiments appe ired to correspond 
nearly with those recorded by Smeaton, who 
had experimented upon, and used practically 
both kinds of wheels. The buckets of the 
model* wheels used in the experiments did 
not appear to be of the best form, and they 
wefe entirely filled with water; hence, an 
apparent advantage had been obtained by 
the f use of the circular conduct to retain the 
water in the buckets. ftw. that would not 
be realized in practice; for, as the form of 
the. bucket vegulatcd the point at which the 
water quitted it, and it was the practice of 
the modern mill-wrights to make the wheels 
*Very broad, iu brdcr that the buckets should 
not be filled to more thnn one-third of their 
depth, the circular conduits became less use¬ 
ful, and iu fact were now seldom used. 
Smeaton’s practice was to Entirely fill the 
buckets with water, but he never adhered to 
the slow velocity of revolution which he re¬ 
commended theoretically, in his paper to tins 
Royal Society; 

Mr# eairbairn had adopted broad wheels 
with an improved form of bucket partially 
filled, and had obtained a more regulur mo¬ 
tion, particularly at high velocities. 

Mr. Farcy promised to present to the In¬ 
stitution a copy of the method of calculation 
adopted by Smeaton for water-wheels. 

Mr. Taylor corroborated Mr. Farcy’s 
statement of the advantage of using broad 
wheels, with the buckets of a fine pitch, and 
partially filled; circular conduits (hen be¬ 
came unnecessary: this was practised among 
the millwrights in North Wales with emi¬ 
nent success, and a velocity of 6 feet per se¬ 
cond was given to the wheel. 

Mr. llomersham believed that in Smea¬ 
ton’s latter works he increased the velocity 
of his wheels to 6 feet per second. 

Mr. Rennie gave great credit to the author 
for the ingenuity of the apparatus with which 
the experiments were tried, and for the clear¬ 
ness of the tabulated results; but, owing to 
the necessary limited size of” the model 
wheels, he feared the results could not be 
relied upon for application in practice to 
large wheels. The experiments of Borda, 
Bossut, Smeaton, Banks, and others, were 
all liable to thfe same objection. 

The best modern experiments were those 
by l;he Franklin Institute, by Poncelet, aud 
by Morin. 

The result of these might be taken tjjps:— 
Undershot wheels, the ratio of 

power to effect, varied from 0*27 to 0*30 
Breast wheels „ „ 0*45 to 0*50 

Overshot wheels >, „ 0*60 to 0*80 

Average „ „ „ 0*60 
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The Telocity of the old' English water A 
wheels was generally about 3 feet }>er second; % 
and the American-*wheels 4 feet, and the 
French wheels G|feet: this Vtter speed was 
now adopted by the best fiill-wrights in 
England. Afr. Hughes, (at Mr. Gott’#fac- 
tory at Leeds,) and Mr. Fairbaim, had found 
advantage from it; the latter also ha^ a par¬ 
ticular contrivance for carrying off the air 
freely from the buckets. 

It was important to regulate the thickness 
of the shcet^f water running over the shuttle 
upon the wh&rl. The best maximum tiepth 
was found, yi practice, to be ffrom 4 to 
5 inches. , 

The object being to utilize the greatest 
height of fall and the greatest available quan¬ 
tity of water, by means of properly ob¬ 
structed openings and such sluice-gates as 
were first introduced by the late Mr. Bennie 
for the breast-wheels constructed by him, 
inste.id of penning up the water in a trough, 
it was made to flow iu a sheet of regular 
thickness over the top of the shuttle, and* 
by a self-regulating apparatus to adjust itself 
at all times to the height otyhe water. Thus 
obtaining the advantage of the f»V height of 
the fall nt its surfuce, and obviating the ne¬ 
cessity for the. apparatus proposed by Mr. 
Mallei. 

Mr Mallet begged to dissent from the 
validity of the objections which had been 
made to the practical value of his experi¬ 
ments. With respect to the form of the 
bucket; that used by biin, could not, he 
contended, be called a bad form, although ft 
might be susceptible of improvement; but jfs 
the experiments were altogether comparative, 
it was foreign to tile question whether the 
form was bad or good, the same having been 
used in both wheels. 

As it tyas shown that a certain relation 
subsisted between two water-wheels with the 
same total descent, but with different dia¬ 
meters, as- to their co-efficient ot labouring 
force, a proportional relation would exist 
with any worse or better form of bucket. 
The results, considered as absolute measures 
of effect, being obtained with a form of, 
bucket, which approached nearer to the 
best forms now in use, than did those of 
Smeaton or any other experimenter, were 
more applicable to. modern practice, and 
therefore he must consider his results, as not 
without utility. * # 

With regard to the custom of only par¬ 
tially filling the buckets, it must be remark¬ 
ed, that buckets of the best forms begin to 
spill their contents before arriving at the 
lowest point of the .loaded arc; the partial 
filling could therefore only palliate the evil 
which the circular cpnduit was designed to 
remedy. lie must, however, argue that a 
positive disadvantage attends the partial fill¬ 


ing. A permanent loss of foil was produced, 
equal to the distance between the centres of 
gravity of the faty, and of the empty portion 
of the top bucket, at the moment it had 
passed the sluice ; the distance could be but 
little varied by the fineness of pitch of the 
bucket, and depoinledmorc upon the depth 
of the shrouding. That there was a con¬ 
stant loss of labouring force, by practical 
diminution of the effective leverage or a re¬ 
duction in life ** moment" of the loaded arc; 
that as the wheel rcvffived, the centre of gra¬ 
vity of the fluid contained in each bucket, as 
it approached the lower portion of the loaded 
arc, was transferred to a greater distance 
from the eentre of motion even before the 
contents commenced spilling; but the an¬ 
gular motion, of the eentre of gravity of any 
one bucket, was at first, that due to its distance 
from tht^centre of motion of the wheel, t>r to 
its radius; and as the raditis increased, a 
greater angular velocity would be acquired 
by the water which had changed its position 
on approaching the lower point of the whuel, 
but this increased velocity was given at the 
expense of the power of the wheel, and 
hence a partially filled bucket would, he 
believed, be always attended with a loss of 
labouring force. To the last objection, a full 
bucket was not liable. 

From these reasons, he felt justified in con¬ 
cluding, that the use of tlic circular conduit 
was more advantageous than the practice of 
partially filling the buckets. 

With respect to the ^shuttle delivering the 
water over the top ; where tlie^Wa of water 
and the tall wcrc^s-.fseiffif, no advantage 
could be obtaineuby the use of a wheel 
greater in diameter than the total descent; 
la was assumed that this form of shuttle would 
be used, in order always to deliver the water 
as high as possible upon the periphery, of the 
wheel; but the question was, “ If the head 
be variable, what should be the diameter of 
the wlied to secure the bast effect ?” The 
paper jttowed Chat a*wheel whose diameter 
was equal tip the total descent, when the head 
was a maximum, di^ not always give the 
greatest average labouring force. The quesa 
tiotavag therefore independent of tbe turt of 
shuCniused; {^'assumed the povjcr ot always 
admitting the water upon the wheel at the 
highest point of the total descent, and sought 
to establish the best relation between the 
diameter of the whecrand the whole descent, * 
when tjie head alone was variable, according 
to given conditions. The results of this 
part of the investigation, therefore, while 
they admitted the full value of Mr. Bennie’s 
shuttle, went further, and pointed out the 
limits of its useful application. 

He was fully aware of the prejudice which 
existed,against the circular conduit, and he 

Anna *- u % * 
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had been forcibly drawn to it in bis profes¬ 
sional practice, and having used it very bene¬ 
ficially upon wheels of 40, 50, and 60 horses' 
power which he had constructed for mi nin g 
purposes, he wished to draw the attention of 
engineers to the consideration of its practical 
merits when adapted to^oV^ wheels. 


SYNOVIA OIL. 

Sir,—The attention of the most eminent 
English, as well as French-chemists has been’ 
engaged, for some considerable period, in en¬ 
deavouring discover the best and most ef¬ 
ficacious means of purifying common fish and 
other oils, (by depriving them of a portion of 
their mucilaginous and gelafjnous matters,) 
and rendering them, etpial to sperm; and al¬ 
though aided by the application of peculiar- 
shapfd glasses, and various descriptions of 
lamps, they havp not hitherto been enabled 
to produce an oil (giving a pure and brilliant 
light) free from carbonization of the wick, 
corrosion of the lamp, and the necessity of 
repeated cleaning. 

The attempts to obviate these evils having 
proved unsuccessful has induced me to de¬ 
vote a great portion of time, labour, and at¬ 
tention to accomplish this ’desirable object; 
and I flatter myself, after elaborate experi¬ 
ments upon different oils and unctuous mat¬ 
ters, and careful research as to their ultimate 
analysis, I have discovered an oil that will 
be found, for lubricating machinery and illu¬ 
minating purposes, equal, if not superior, to 
the t>efrin«j 2 grin. Th& results of thia disco¬ 
very I now reo^-cif/^ly submit to the scien¬ 
tific and the public genei Jly. 

Chemically considered, it contains no salt 


or frea acid and is nerfectlv dives ted of all b® »ble t to snatch, a leisure hour to contribute 
or rrea acia, ana is periecuy uivesiea or a*t to the f> hn080plliejl i Transactions of his country. 


& For manufacturers of woollen cloths, cot¬ 
ton dyfers, and worsted spinners, it is inva¬ 
luable; possessing advantages oyer every 
other oil now itJhse, not fhq least affecting 
the colour of v^niite wool, and may be safely 
introduced in every process where more ex¬ 
pensive oils at present only can be peed. 

Cherrysts, perftimers, fend others, will find 
thia an economical-Aubstituteefor every pur- 
■ pose where the purest and best vegetable oils 
are required. The price, per tun of 252 im¬ 
perial gallbns, is 6 9l % 6s., or J5». 6 d. per* 
gallon-. I am, Sir, .. 

Your mo$t*Obcdi at servant, 

A.*L. Harris. 

if 

JO, Steward-street, Bishopsgate. 

* [A specimen of this oil has been sent us 
alqng with the preceding ’communication, 
and, as far as we can judge of it from in¬ 
spection and a few brief trials, it fully 
answers the description given of it by Mr. 
Harris. It is not, we understand, a ptftifiyd 
fish oil, but au entirely new animal oil.— 
OSd. M. M.] 


KOTi_.,4 AND 'NOTICE#. 

11 The Lea ded Attonu^ General ”—At the last 
Meeting o^lhe Royal Society a paper was read “On 
a Method of proving the three leading properties 
of the Kllipse and Hyperbola/* by Sir Frederick 
Pollock. The method, though founded on a well 
kngwu property of the circle, is describ'd. to us by a 
very competent judge, as distinguished by perfect 
originality, and demonstrated with great clearness 
and eloquence. That a good lawyer should also be 
a good mathematician is nothing surprising (for 
where should % First Wrangler succeed if not at the 
Par f); but that a gentleman at the head of liis prft- 
fAsion, and holding a public oflice of thojirst im- 
pSrtancc, should, amid the muUifArioiidflbrdumis, 
and harassing duties which he has to discharge, and 
discharges so well as Sir Frederick Pollock does, 
be able^jto snatch, a leisure hour to contribute 


m . || . . _ «| i, i iu m aiiiueisviiviio va iaio vuumi j p 

unpleasant smell, tastp, ,or mucilage; it pro- an <i inclinatiofi.no to employ it, Is surprising 11 , if not 
duces a clear, steady, and brilliant white indeed without a precedent in the history of Attor- 

flame, ’equal to gas ; will in lio instance c6r- i n a Maehiner jLThc first exhild 

rode brass, or other lne^tl uaed in machinery, t to „ ti^e^^u/ofSeir-lMdinR caril or 
or lamps, of whatever metal manufactured; street-sweeping machine, which has fur some time 
does not carbonize the Vfifk requires no been in uje in Manchester, and is fully described in 

1 Meek. Mag., No, 1014, took place recently on the 
snuffing or turning up, ana will bum in any \Jood-pavemeAt in Regent-street, and attracted 

lamp. The lamp so used need o vaj be dean- crowds nf persons to few its very novel appa- 

cd out once in* si x mou ths . Tat us. The cart was drawn* by two horses, and 

- * vte»ppitaL»i<>n of tu, oil t.. 

aad manna engines, as well as lotjpjWtMtca, raise the loose soil ton the surface of the wood 

atid machinery in general, has been jmfysa- and deposit it in a vehicle tCltached to the cart. 

ainfactorilr tested- Its nnnwwrrdmvevjmd Proceeding at *moderate rate through Rcgent- 

tisiacior^r testea ... its nonseorrosive^ana 8tre8t tho cart ] e fr behind it a well-swept track, 

durable qualitfe^ render it superior to oils j*Vhich formed a striking contrast with the adjacent 

t ordinarily usfid; it being generally admitted^' ground. It filled itself it the apace of six minutes, 

that Ay, by fr^nent application, beeoirfl/ 

so ddfcpja, tji»t the parts require shaping, ,i^ cp ing; leading, and carrying at the sam«CS*. 
the machinery becomes deranged, with cor- which, under thpold process, formed three distinct 
siderable increase of friction, thereby causing operations. 

many serious accidents. ]}y the use of this 0^* iNTEfroiNo Patentees may be supplied 
oil, engineer, will find the additional trouble gratis with Instructions',*by application (post* 

add^anger to be entirely superseded. * paul) , to Messrs.-J. C. Robertson and Co. 

oVXsbltDONi Edited, Printed and Published by J. C. Robertson, at the Mechanics’ Magazine Office, 
„'VfWTi Xo. 166, Fleet-street.—Sold by \V. and A. Oalignanl, Rue Vivienne, Paris; 

Machia aad Co., Dublin; and W. C. Campbell aud Co., Ilamburah. 


iund. It filled itself it the at 
power being equ_l Jtp tjbaVof 


forty men, and ita 
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THU' STEAM-ENGINES OF B. 1C ■ ,4TB AM FBI OATS 11 VIRAGO.” 


The superiority of direct-acting en¬ 
gines over beam-engines Cor marine pur¬ 
poses seems to be now all but universally 
acknowledged. Since Messrs. Seaward 
and Co. first led the wav in this system 
of construction, in thfc G&rgon and Cy¬ 
clops, (for though there may have been a 
. preceding attempt or two to introduce 
the direct-action principle, it is not to be 
denied that the currept of public opinion 
'had continued till then to run altogether 
in favour of beam-engines,) it has been 
steadily gaining ground, 'till it has at 
length quite driven its ancient rivals from 
the field, and has now' for fts competitors 
such plans only as offer similar advantages 
—the double cylinder engines of Messrs. 
Maddslay and Field, for exantyle, or 
(for vessels not of great magnitude) the 
oscillating engine, of which Messrs. Penn 
and Son have produced so many admira¬ 
ble specimens. We have now to record 
what may be regarded as the crowning 
triumph of the direct-action system, its 
adoption by the engineering' firm which 
has immortalized itself by its identifica¬ 
tion with the name of Watt, and which 
has hithertq, stuck to the beam-engine, 
witb*a constancy which seemed as if nei¬ 
ther time, nor science, ever advancing 
with time, could change It. We refer 
to thq engines which Messrs. Boulton, 
Watt, antr'Co. are now fitting to the new 
steam frigate Virago;$”\ng at Woolwich, 
and of which we here propose to lay some 
account before our readers. It may be 
said that this is but a single. Instance, 
which does not warrant the conclusion of 
a general preference on the part of 
Messrs. Boulton, Watt, and Co; of the 
direct-action system; but when the 
reader sees, as nc will do pretend;, with 
what immense advantage tjjey* have 
adopted it in this one instance, and how 
grach they have, by the application of 
their great skill aosl experience, imprgfbd 
upon it, we c feel confident he willdgree 
, with us tjhat there is but piqjll likelihood 
of their ever building another beam- 
engine for marine Purposes. Other plans 
of improvement they are reported to be 
on the eve of bringing out, which may 
possibly throw even the Virago's engiogp 
into tbig shade; but so far, at leagt, t&jr 
have assuredly produced nothing in the 
murine way at all comparable to them. 

>. ; The Virago is a vessel of 994 tons 


burthen, add of the following dimen¬ 
sions 

i f- ft. in. 

Length betweenlperpendiculars ••• • 180 0 

Dc* keel. 106 0 

Extreme breadth... 36 0 

Tonnage#breadth. 35 8 

Moulded do. 35 0 

Depth in hold. 21 0 

The weights of the different parts of 
the steam propelling machfr'-ry are as 
follows K 

Tons. 

Engines. 893- 

Boilers (empty) and appendages.. 764 

Coal-boxes ... v . 9f 

Paddle-wheels. 294 

Total........ 2054 

The contract power of the c:.gims is 
300 horses; and to this they are fully 
Equal, the diameter of the cylinders 
being 64f inches, and the length of 
stroke 5 feet. * 

Now, < dividing thd weight of the ma¬ 
chinery by the power gives 13*68 

cwts. only, for the weight per horse- 

E ower; while the usual allowance for a 
cam-engine is 20 cwts., or one ton per 
horse-power. The saving in weight, 
therefore, by the adoption of the direct- 
action system, fs all the difference be¬ 
tween 2054 tons and 800, or 94 f tons, 
which will allow* of just so many more 
tons of coal being carried than could have 
been done with beam-engines of the same 
power. Of the importance of this advan¬ 
tage we have had, a few days ago, a 
melancholy evidence in the loss of the 
Solway, it was for a supply of coals of 
qpt quite that amount thatlhe was obliged 
to gS into Corunna, in coming out of 
which port she was wrecked. (Sec letter 
of Capt. John Scott.) Messrs. Sfeaward 
and Co. originally estimated the saving 
in weight, from tike adoption of the di¬ 
rect-action principle, as carried out in 
the Gorgon, to be equal to 25 per cent. 
(Description of tl?e Gorgon and Cyclops, 
by John Seaward, £sq., 1840.) In the 
Viragf, the gain is increased to nearly 
83 per cent. 

Again, the engines of the Virago oc¬ 
cupy an area of cfhlr 12*2 feet by 18*6= 
237 square feet, while a pair of beam 
engines of the same power, and of 
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Messrs. Boulton, Watt and Co.’s be 
make, would have required gn area of i 


best least 414 square feet (23 x 18^; being a 

of at saving in room of nearly one half. * 


lit® 


w 




The coal-boxes of the Fir ago are of which is sufficient for 14 days steam*, 

capacity enough to hold 350 tons of coal, ing, at the rate of 8 lbs. per horse power 
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per hour, supposing the engines to be 
inAssantly going. With all this weight 
added, the boilers filled, (equal to 41 tons 
more,) and three months' stores on board, 
the load-line of the Virago is only 13 ft. 


3 in., and her midship sectional area 
about 385 feet. ' 

The structural arrangements of the 
machinery are exhibited in the accom¬ 
panying engrawngs. Figf 1 is a side 



elevation of one of the engines; fig. 2 , a 
cross section of both engines; fig. 3, a 
plan of the whole, c c are the steam 
cylinders; h , the connecting-rod, (8 feet 
long;) g, another connecting-rod, which 
gives motion to a beam e, by which 
the two air-pumps a a are ‘worked; 
there arc four boilers, on* the double 
flue plan, jvhich are Supplied with water 
from a case*which surrounds the chim¬ 
ney, where it is previofl&y heated nearly 
to the. boiling point; p, the hot-well; 
q 7 , the valve-cases; and n n, the coals 
boxes. There is a clear passage of iibout 1J 
foot wide allround the boilers and engines. 

To diminish; as much as possible, the 
loss of heat from radiation, the boilers 
and cylinders are clothed with a felt 
covering, of two inches thick, protected 
on the outside by inch plankiag, with a 
layer of sheet lead over it. 

The difference between the Virago’s 
engines and those of the CyclopsJvnd 
Gorgon , which will strike our engineer¬ 
ing reade.*s most, is the pkicing of the 
.air-pumps between the cylinders, instead 
of outside, and the consequent saving in 
weight, (from dispensing with standards, 
stays, &c.,) as well as of space. a> 

Next to this distinguishing featur^fak 
interest, if not in importance,* is the 
shortness of the stroke (5 feet), and the 
close assimilation of the length of that 
stroke to«the diameter of the cylinders 


(64$ inches); two circumstances which 
indicate Ihost remarkably the complete 
secession of the distinguished makers of 
these engines from the old doctrine, that 
long cylinders and long strokes consti¬ 
tute the perfection of steam-engine 
building—tnc truth being, that, as long 
as all other dimensions arc proportionally 
varied, short and long are equally effi¬ 
cacious. 

A third peculiarity, well worth noting, 
is the skilfhl manne~ which the cross 
head d is steadied. To show this more 
clearly, we have given an enlarged sec¬ 
tion of this part in fig. 4. b b are the 
brasses; g g, the guards between which 
they work*; a a, wedge-pieces, of iron, 
which ma/ be drawn together at pleasure 
by means of a bolt which passes vertically 
through the cross head, so as to keep the 
brasses always close upon the guards; 
c c are pieces of wood to prevent the 
wedges from falling too far down Tnd 
jamming the cross head. 

The paddle-wheels are 25 feet in dia¬ 
meter, and the boards 8 feet long, in two 
widths of 1*2 inches eaqjh. Supposing the 
engines to make not less than 21 $ strokes 
per minute, this would give a velocity to 
the periphery of the wheel* yard** 
per minute, or 18*3 miles i* - ’ ■ .f. ; 

We need scarcely add, that die direct- * 
action system has other recognized ad- * 
vantages besides those before adverted 
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to; such as the diminution of vibration, 
from absence of the beam and side leverp 


Fig. 4. 



—the lessening of the chance* of acci¬ 
dent, from the lessening of the number of 
these working parts, by the failure of which 
accidents may be occasioned, &o. The 
question as to the difference in point of 
friction between beam and direct engines 
has been revived at the Institution of 
Civil Engineers, as our readers will see 
from the Minutes of their Proceedings, 
given in our present Number, but with 
not much practical benefit. The necessary 
data for calculating the actual difference 
have vet to be ascertained; but, if mere 
probabilities and analogies may be de¬ 
pended upon, there ia a diminution of 
friction in the case of dirccP-action en¬ 
gines, very nearly in the same proportion 
as their weight is less than that of beam 
engines. 


THU 11 PBNELOPK ” STBAM-FRIQATB. 

It is now just about a twelvemonth 
6 ince we bad the pleasure of being the 
first to announce that orders had been 
given for the construction of this steam- 
frigate—the largest, for the pysent, In 
the British navy—(see Mech. Mag., 
April 9, 1842,) and already she is on me 
point of completion! The entire vessel, 
it is true, had not to be built, for, in 
order to meet the then exigent state of 


our affairs in China and India, the exfle- 
dient was had recourse to of cutting one 
of the largest and newest of our frigates 
in two, and inserting fifty* five feet addi¬ 
tional amidships; but, to have accom- 

S lished even so much, and completed,* 
esidcs, the whole of the steam machi¬ 
nery, within au short a period, says a vast 
deal for the ability, energy, and assiduity 
of all concerned. We feel confident that 
in no other country in the world could 
the like Have been done. The vessel 
having been relhodcllcd at Chatham 
Dock-yard, under the superintendence 
of Mr. Edyo, Assistant* Surveyor of the 
Navy, by whom she was planned, was 
towed up the river, a week or two ago, 
to the wharf of Messrs. Seaward and 
Co., to be there fitted with the machi¬ 
nery, which they had in readiness for 
her. The* engines, which arc on the 
Gorgon direct-action plan, and executed 
in the first style of workmanship, are of 
the nominal amount of 650 horses* power, 
but arc considered to be capable of being 
worked up to 800. The cylinders are 
92 inches in diameter, and the length of 
stroke also 92 inches. The steam is to 
be worked expansively, by means of the 
well-known slide-valves invented by the 
late Mr. Samuel Seaward, and adopted 
in most of the vessels fitted by this firm. 
The boilers are four in number, with 
double flues?and only 9 ft overall. A con¬ 
densing apparatus, On Mr. SamutA Hall’s 
plan, has been added, which, though con¬ 
sisting of soms4ftenty miles and more of 
tubes, has been packed into a wonderfully 
«mall space, ana so placed as not to inter¬ 
fere at all with the working of the en¬ 
gines. The coal-boxes will hold 600 
tons of fuel. Notwithstanding the great 
magnitude of these engines ana their ap¬ 
pendages, the vesspl is so commodious, 
that it is calculated that, besides carrying 
the above supply of coal, she will nave 
stowage under • hatches for a thousand 
t^oop9, with four months’ stores and pib- 
visions, exclusive of a crew of about 450 
mefl; She is to be armedtwith twenty 
guns, of large calibre, besides earronadcs. 

The engines are stated to be of 220 
tons weight, and «he boilers of 95. "W • 
are not in possession of the weights of the 
coal-*boxes, condensing apparatus, and 
paddle-wheels; but suppoee wc add, on 
that account, 100 tons, which is, pro¬ 
bably, not far from the truth, that would 
raise the total weight to only 415 tons, 
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befflg equal to about 13 cwts. per horse 
power. Ffom this it will be seen that 
Messrs. Seaward and Co. have, as well 
as Messrs. Boulton, Watt, and Co., 
made a great advance in the saving of 
weight, since the construction of the 
Gorgon engines, which were estimated 
to be of 15 cwts. per hgrsu power. 

When the vessel is out or the engineers’ 
hands, we hope to have an opportunity of 
obtaining some further particulars, with 
respect both to her build and ifiachinery. 


PHOGRKS9 OP SCREW PROPELMNG. 

In our review of Mr. Elijah Gallo¬ 
way’s Appendix (L>) to Tredgold, (Alech. 
Mag v Aug. 20, 1842,) we notice^ some 
experiments which had been then just 
made in Long Reach with Smith's Ar¬ 
chimedean propeller, on board the Bee, 
a small Government steamer, of 30 tons 
burthen, and 18 horse-power. The re¬ 
sult of these experiments was more un¬ 
favourable to the screw than, any which 
had been previously published; the 
average speed attained having been only 
7‘358 miles, while the average perform¬ 
ance of the Archimedes steamer, when 
under Captain Chappel’s direction, was 
about 8A miles. Since that tifne, Mr. 
Blaxland’s propeller, and also Captain 
Ericsson’s, have been successively fitted 
to the same vessel, and similar trials 
of them made in Loflg, Reach (over 
the measured mile). Three trials (each 
trial being once up and once down) with* 
Blaxland's propeller, worked by* bands, 
gave an average speed of 7*1152 miles 
per hour. The like number of trials 
with Ericsson’s gave only 5*486 miles; 
though, in actual practice, this prypellcr 
is stated in the American papers to be 
now daily realising 8, 9, and d0 miles 
an hour. 

oAU these screwing performances havp 
been, however, greatly exceeded in a 
private steamer called the Aiemthid, 
fitted withe the conoidal propeller of Mr. 
George Rennie (of which a full deecrip- 
£on is given in our 87f*th Number), and 
worked through the medium of toothed 
wheels. The vessel is of iron; of tfbout 
230 tons burthen, and 90 horse-power; 
140 feet long, and 16 feet 6 inches 
beam. On the 28th ult, she started from 
Deptford, and, though steaming against 


wind and tide, reached Eritli pier in one 
tyuur, which, according to Captain Bul¬ 
lock’s Admiralty map, is a distance of 
lf2J miles. If we estimate the counter¬ 
acting influence of the wind and tide as 
being equal to <4ly 1J mild (a very mo¬ 
derate^ allowanw), that would raise the 
efficiency of Mr. Rennie’s propeller to 
full 14 miles au hour. No such rate of 
speed as Ads has ever before been obtained 
by means of the screw, and if future trials 
should*correspond with the present, then 
may we trifly say, the days of tip paddle- 
wheel System arc numbered. 

The Lords of the AdidraUy, it may 
be remembered, ordered two frigates to 
be built, of the same tines and steam 
power, one to be fitted with paddlc- 
whcfds of the most*approved construction, 
and the other with a screw-propeller on 
Mr. Smith’s plan, in order that the com- 
arativc merits of the two system? might 
e finally tested under exactly similar 
circumstances. Both of these vessels 
(the Polyphemus and Rattler ) have now 
been launched—A6 last a few days ago; 
and we may now, therefore, soon expect 
to hear Something of their respective 
capabilities. As we stated before, how¬ 
ever, (20th August, 1642,) we do not 
think this mode of testing tlic two sys¬ 
tems by any means so good as that fol¬ 
lowed in the Bee; since nothing is 
more notorious than that the same lines 
anj weights do not always in sea affairs 
produce identical results; and should Mr. 
Smith’s propeller perform better now 
than it did then, we shall be inclined to 
attribute the circumstance to an avoid¬ 
ance of those defects in construction, to 
which Mr. Smith ascribed the indifferent 
performances of the Bee. 

Captain Jleechey, in his lately pub¬ 
lished “ Voyage of Discovery towards 
the North Pole,” pofnts out a very valu¬ 
able application which might be made of 
the screw*, in future arctic expeditions. 

“ The openings in the ice are generally of 
short duration, perhaps for eight or twelve 
hours only, during which time an ordinary 
suiling vessel, threading the many tortuous 
chanuels, does not “advance above ten or 
twjenty miles in a direct line before the clos¬ 
ing of th«P fields puts a s.op to her progress; 
whereas a steamer, regardless of wind—and 
it is in calm weather mostly that the ice 
opens—would be able to accomplish three 
or four times the advance in the same pe¬ 
riod ; and, perhaps, to come to some land in 
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the north, which if reached, would materi¬ 
ally improve her prospect of success. In thfe 
event of the ice closing, the pthpellfr could 
be iustantly drawn up into the body of tm 
vessel, and when wanted could be as expe¬ 
ditiously replaced, especial^ as smooth wa¬ 
ter generally prevails between the fipes of 
ice. In case of frost, the screw is wholly 
under water, and entirely free from that 
accumulation of ice, which would {akc place 
about the paddle floats and boxes of an ordi¬ 
nary stcam-vcsscl, to the great detriment, if 
not the gntire destruction, of* the wheel. 
Should the vessel be caught, and compelled 
to winter, a &%am apparatus «for warming 
the vessel throughout could be fitted with 
little trouble. And as the propeller is only 
intended to he used as an auxiliary power, a 
small high-pressure engine would be all that 
would be required, and consequently it vntuld 
take up but little of the stowage of the ves¬ 
sel. In short, it seems as if this invention 
bad app-ared about this time to stimulate us 
to further exertion, and the auspicious return 
of Captain James Ross from the Antarctic 
seas, with officers and seamen already accus¬ 
tomed to the ice, and vritfc two vessels ready 
strengthened, to whioh the propellers could 
be applied at a moderate expense, Ikppears to 
mark the present as a period at which arctic 
research might be advantageously resumed.” 


ON THE OBJECTIONS TO MR. HENSON’S 

PLAN OP AERIAL TRANSIT. BY L. L. 

(Concluded from p. 318.) 

I formerly noticed the dearth of need¬ 
ful experiments, and utter absence of 
sufficient theory .on this subject. It is 
probable, however, that the experiments 
mentioned by Sir George Cayley would 
supply some important data. It has not 
been my good fortune to meet with any 
aocount of them, and perhabs they are 
not published. 

Does it follow, that, because a crow, 
stationary in the air, with outstretched 
wings, would acquire, in falling through 
the aif, a maximum velocity of 21 fret 

E er second, that he must lift himself with 
is wings at that rate P Suppose the 
beats be made at the rate of two in a se¬ 
cond, at the end of the first half second, 
the velocity acquired iS less than the half 
of 21 feet; it is destroyed, and the ori¬ 
ginal position regained by the flAt stroke 
of the wings. The next, and every suc¬ 
ceeding half-second, is hut a repetition 
of the first. Perhaps enough is said to 
show that this principle of calculation 
needs to be revised. 
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It is suggested that, if thg wings of 
Mr. Henson's machine were inclined to 
each other, like a V, the stability of the 
whole would be increased. It will, how¬ 
ever, be observed, that, as at present 
constructed, the centre of gravity is 
at some distance below the wings, suffi¬ 
ciently so, pefhaps, to ensure the neces¬ 
sary steadiness, and that too stable a ma¬ 
chine, that is, one which would yield but 
little to the blow of a gust on one end, 
would be in danger of being broken by 
the blow': it may be, on the whole, safer 
if it suffer itself to he rocked to some ex¬ 
tent by sueff an impulse, provided the 
effect of the weight oelow the planes is 
sufficient to rtisurc its gradual return to a 
steady horizontal position. It is probable 
that this is one of the points which only 
experience can determine. 

Of perhaps more obvious utility and 
more probable adoption is the plan of 
dividing each wing into two or more por¬ 
tions and placing them over each other. 
The danger here, I conceive, is that the 
air between the “ decks” would not act 
with the same effect as if it were not so 
confined. Here again, wc have no cer¬ 
tain facts for guidance. 

Sir George seems to conclude, that 
Mr. Henson’s speed will be limited to 
that of the crow, or thereabouts, and I 
believe Miv H. himself has made no 
great professions <yi this point. »But it 
should be remembered, that a high speed 
will require belittle more power than a 
lower one for its maintenance, if that 
high speed be communicated at starting 
%y thevwclined plane, or stationary en¬ 
gine. Connected with this subject are 
some conclusions of great importance, of 
which 1 can now mention only one. If 
a carriage on Mr. Henson’s plan, with its 
wings*at a certain*angle with the hori¬ 
zon snoq)d be driven by greater power 
than is necessary just to maintain its 
speed, the whole machine will rise: do 
prevent that rise, the wings must be 
placed at a smaller angle, ^and at that 
smaller angle they meet with tys forward 
resistance. The superabundant power 
must be spent in elevation or in speeds 
and the power and angle arc so coupled 
together, as that to diminish one, re¬ 
quires an increase of the other, if the 
uhifortpity of the speed is to be preserved: 
and if the whole or any given part of 
the embarked pow'er is to be employed, 
it may as well be spent on a high speed 
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Sir,—I wish, with your kind permission, 
to place upon record, in your valuable 
“ Museum ” of remarkable irfVentions, that, 
if the world is not already in possession of 
the art of flying, it is the world’s fault alone, 
or at least that of the wofjkl’s jailers. Some 
ten years and more are past tince, after much 
thinking and contriving, I invented a ma¬ 
chine wherewith a man may fly about through 
the air, at all heights, and at all 4 times and 
seasons, with (almost) thg same ease as he 
can walk or run. I did fly with it, myself; 
though, from the necessity of keeping the 
thing a secret, it was within doors, and in a 
chamber of not large dimensions. 1 first 
wrote to our own governmqpt, informing 
them of the discovery 1 had mnde, and offer¬ 
ing, on terms, to disclose it, for the benefit 
and glory of the country. After thp (too) 
usual routine of rebuffs, contumely, and im¬ 
portunity, I at last succeeded, through the 
intervention of the member for the borough 
of whicli 1 am a native, in obtaining an in¬ 
terview on the subject with Lord Melbourne, 
at his seat of Brocket I tall. His lordship 
received me with great affability, and heard, 
with the greatest attention, all Iliad to say. 
He then asked if 1 hail my machine with me ? 
I said, no; it was safe>at home, under lock 
and key. “ But,” said his lordship, smiling, 
“ if you won’t take off the bushel measure, 
how can we be sure there is the tiff Jit under 
it?” I was about to explain, that 1 was 
willing to exhibit the invention to any com¬ 
mittee df scientific geiftlemen the govern¬ 
ment might appoint for the purpose, on con¬ 
dition that, if they reportedly its favour, I 
should receive a suitable reward; but his 
lordship, quickly resuming the discourse, 
thus continued—“ I’ll tell you wliafsl'll do 
for you, Sir: you shall come down here 
some day next week, and bring your ma¬ 
chine with you; we shall start for town at 
the same time, you in your— what *ye call it 
—and 1 in my pony phaeton, and tf you 
reach Whitehall first, why then, Sir- 2 -/’// 
mention the thing to the Queen !* “No, 
no, my lord,” I replied, “1 have lived too 
long in the world, and lost already too much* 
by depending on public gratitude for the re¬ 
ward of forme! inventions of mine, to make 
my presents discovery known fln any such 
terms. But if your lordship will engage 
ffcat, should I reach Whitehall before ydU, the 
government will pay me 50,000/. down, aiid 
50,000/. more after any period that maf suit 
their convenience— that I would leave to 
themselves—then, iny lord, it shall, be a 
match, and may come ofT any day you like!” 
liis lordship said, he did not know but what 
1 was in the right; hut that he could not, 


consistently with his public duty, make me 
a#y such promise. Besides, lie did not know 
that, if we could fly, there would he any 
public advantage in it; people, as it was, 
were but too mu<A given to mad flights. In 
short, fie saw he could not do any thing for 
me, and was very sorry, &c. &c. As I was 
then abouP making my bow, Lord Melbourne 
added, in a facetious tone, “You should 
see Brougham, however—he knows more 
about this sort of thing than I “ I 

have se<jp Lord Brougham,” I replied, “and 
it was lie referred me to yopr lordship.” 
“The deuce he did!” “ ies* my lord. 
’You see Melflourne,’ said he; ’yours is 
just the sort of thing he is in want of, to 
give him a lift —he jvill be delighted to see 
you.I” At this Lord Melbourne laughed 
heartily, und, ringing his hell, bade me 
“ good morning.” 

Failing thus with the government of my 
own country, I applied to that of France, 
hi|t had for my pains merely a polite ac¬ 
knowledgment of the receipt of my letter, 
and an intimation tljpf “ they would not give 
me any trouble on th«^ subject.” I then 
memorialized the Emperor Nicholas, and 
was waited upon by ouc of his agents in this 
country, who asked me how I proposed to 
prevent the smuggling of goods, and escape 
of deserters across the frontiers of a country ? 
The learned sovereign of Bavaria,—that es¬ 
pecial putron of all the arts and sciences— 
declined my offers, on the ground that his 
dotqiuions were of too small extent to make 
flying of any consequeuce to them.- but 
promised that, if I succeeded, he would give 
my bust a place in his Walhnlla. (“ He asked 
for bread, and they gave him a stone.”) 
The courts of Berlin, the Hague, and Vienna 
were next successively applied to, hut all 
with no better success. And now, Sir, here 
I am, alter gfting the round of Europe to 
obtain patroift for an invention which is not 
any matter of speculation, but one of abso¬ 
lute certainty, ancjL second to none, of all 
that ever were invented, in importance, as 
unpatronized and unbefriended as when I 
started. Is it not, Sir, a shame that such 
things should be ? 

I mean, in a few weeks, to pay brother 
Jonathan a visit, and sec what he will say to 
it. Famous as he is^for “ going a-head,” I 
have strong hopes that ait invention which 
will enable him to “go aloft” as well, will 
he a little Inore favourably regarded by hhn 
than it has been bj the dullards, (crown¬ 
ed and uncrowned,) of the old world. 
Could the young republic have any thing 
prouder to boast of—next to the achieve¬ 
ment of its own independence—than that it 
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adopted as its own an invention which, 
though unequalled in grandeur and import¬ 
ance, was rejected by all tlu* world beside ? 

Just let me add, before concluding, that 1 
have attentively considered Mr. Henson 1 ! 
scheme, and cim confidently affirm that it is 
a complete demsion. 1 aui familiar, also, 
with every other scheme or the sort awliich 
has been yet made public, and with several 
that have been only privately exhibited; but 
the more I have seen, and the more 1 sec, 
the more thoroughly I am satisfied, that, if 
flying is ever accomplished—or, as f ought 
rather totftay, if it ever come ihto general 
use , for, as I have said before, 1 have ac¬ 
complishedjt-’Oit will be by *tbe machine 
invented by, Sir, , 

Your most obedient servant, 

Rich \rd Everett Chahnock. 

Thorn Cottage, Chiswick. * 4 

April 12, 184:1. 


FILBlfOw’s Til KORY—IS THERE ANY 
POWER IN VELOCITY AI.ONK ? 

Sir,—I think yon have acted with great 
(though perhaps pardonable)lenity, in ‘ letting 
off* your correspondent Duplex so easily. He 
verily and truly appears to helieveyn an in¬ 
nate power existing in motion—that is, that 
in a cannon ball in motion there is a self- 
bom power of motion, begot from its velocity 
alone. Why should matter in motion beget 
a power which, when at rest, it cannot beget? 
It comes to the old question—Hath matter 
innate motion ? Certainly not—under no 
condition whatever, whethe.r in motion f or 
at rest. It is the “ vis a (ergo” —the kick 
from behind—that projects matter, and when 
once projected, itSsniotiou is eternal, except 
from external causes, and when once at rest, 
its rest is eternal, except from external 
causes. 

1 recollect its being stated before some 
persons, not without considerable pretensions 
to education and learning, that • bullet from 
a gun, shot upright into the air and supposed 
to fall down in the same straight line, would 
have, in foiling, inch for indH&versely the same 
force qr power that it had in rising; that is, 
that at a given distance from the mouth of 
the gnn (say two feet) the bullet had a cer-» 
tain force; then, at the same distance in 
falling down, it would have the same force. 
This demonstrable fact was denied —probably 
by the family of “JDupfex.” 

Now, Mr. Editor, our friend “ Duplex” 
having, in his opinion, abundance %f proofs 
in support of Mr. Pilbrow's theory, rejects 
one (in his opinion again) crushing proof. 
He says, “ not to insist on the analogy pre¬ 
sented by falling bodies,” &c. Not to in¬ 
sist, ipdeed! I thirik he dare not insist 


that there is any analogy. Pray ask him to 
prove that such exists, and your readers 
will be obliged. What! that falling bodies 
bring into existence a power from mere 
velocity alone l Your expression of the ab¬ 
surdity of the thing 1 accord with. Every 
schoolboy knows that the continually in¬ 
creasing velocity of a falling body is due to 
a power, coulsuimlly increasing, acting ex¬ 
ternally on snclf falling body, and not from 
any innate self-generated action in the body, 
created from its mere velocity. 

* I am, &c. 

• J. M. 

Battersea. 


REGULATION OF THE SPEED OP THE PIS¬ 
TONS AND* VALVES OP LOCOMOTIVE 
ENGINES. 

Sir,—“ Inventor,” (No. 1019,) tells us 
that h# can scarcely suppress a feelihg of 
surprise that no practically good method has 
yet been adopted for diminishing the speed of 
the pistons and valves (of locomotive engines) 
without diminishing the speed of the engine 
itself;” and then recommends a trial of the 
sun-nnd-planet motion for that purpose. 
Without designing to cull in question the 
utility of that ingenious and-beautiful piece 
of mechanism, I beg to say that, during the 
course of last summer, I constructed a small 
model of a rotating appendage to the piston- 
rod, which will give any required number of 
revolutions to the driving-wheels, for each 
stroke of tljp piston, substituting for the 
varying force of the crank a poweryjf uni¬ 
form continuance, fiut whether mine may 
prove a “practically good ” method, or not, 
is a question Wffieh a practical experiment 
on a working scale can alone determine. 
«Nor can I pretend to say how soon such 
queatioff !rill be resolved, having no practical 
knowledge of the arts necessary for its reso¬ 
lution. 

1 am, Sir, 

Your most obedient servant, 

* * John Crowther. 

Brosely, March 14, 1843. 


INSTITUTION OP CIVIL ENGINEERS. 
MINUTES OP PROCEEDINGS—B8SSION, 1813. 
* February 7. * 

“ Description of a Drawbridge at Bow- 
combe Creek, netr Kingsbridge, Devon . 
B& George Clar'me Dobson, Assoc. Inst. 
0. E. 

This # drawbridge spans one of five open¬ 
ings in a stone bridge, built across a navi¬ 
gable branch of Salcombe Harbour; it is in 
one leaf, 15ft. 9in. wide, and 32ft. long, 
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from out to out, supported upon a cast-iron 
shaft or axty,.placed 7ft. Gin. from the inner 
end, working m the abutment pier, which is 
built hollow to receive it, and thus the part 
within the axle-end acts as a counter weight. 

To the centre of the end cross-beam of the 
counter part, a chain is attached, and after 
passing over cast-iron sheaves in the ma¬ 
sonry of the face of the ibutAent, is coiled 
on a drum fixed on a horizontal shaft, car¬ 
rying on one end a pinion, worked by a 
rack, attached to the piston of the hydraulic 
press; by this means, motion is given to the. 
shaft and drum, and consequently to the leaf 
of the bridge. Balance-boxes pre hung to 
the counter-cnd, by which thp shutting is 
regulated. The struts for supporting the 
leaf, when raised, are also thrown in and out 
of their places by a rack and pfeiion. 

The hydraulic press used for opening and 
closing the bridge, is simple in its construc¬ 
tion, ibid the whole works so easily, Ithat a 
female cau open 'and close the bridge in 
about fifteen miuutcs, without difficulty. 
The fresh water used for the pump is con¬ 
tained in a cistern beneath, and seldom 
wants replenishing, as it is returned into the 
reservoir every time nftcr being used. 

The bridge was designed and .erected by 
Mr. J. M. Rondel, about twelve years since, 
when he wns engaged in improving the turn- 
pike-road in the south of Devon. 

The expense of repairing, oiling, packing, 
&c., since its erection, has averaged under 
71. per annum, including a small salary to a 
neighbouring millwright for occasional in¬ 
spection 

The communication is accompanied l>y a 
drawing, showing a plan and sectional ele¬ 
vation of the bridge and the machinery. 

“ An Investigation of the comparative lot 
by Frictiotti in beam and direct-action 
Steam Engines.” By William Pole , 
Assoc. Inst. C. E. 

in consequence of the comparatively re¬ 
cent introduction of direct-action , steam 
engines on board the steam-vessels <?f the 
Royal Navy, the attention of engineers has 
been drawn to the advantages or disadvan¬ 
tages they possess, when viewed in compa¬ 
rison with those constructed with side levers. 
The object of this paper is to investigate the 
vajue'tif an apparently formidable objection 
which has Keen frequently urged against the 
direct-action engine, namely, “ that from 
the more oblique action^' consequent upon 
the shortness of the connecting-rod, thf loss 
by the increase of friction is so considerable 
as to constitute a serious objection to this 
form of engine." * 

After explaining to what extent mathe¬ 
matical analysis is applicable for determining 


the amount of friction, the poper proceeds 
to show that it may be satisfactorily used in 
the present cpse, as it is only the friction 
caused by the strain, or load, which is in¬ 
volved in the objection, and this is more 
adapted for theoretical they experimental 
determination. g 

The three general laws of friction, as esta¬ 
blished by the best experiments, are, 

1st. Tl*t the friction caused by one solid 
body rubbing upon another, is independent 
of the velocity with which the rubbing sur¬ 
face moves. - 

2nd. It is also independent of tic area of 
the rubbing surface. 

3rd. It is *proportional ¥» the pressure 
upon this surfaoe.* 

From these it will follow, that if the pres¬ 
sure upon a moving body be multiplied by a 
ccrtajn co-efficient hf friction (whose value 
is dependent upon the nature of the rubbing 
surface), the product will be the resistance 
from friction; and this multiplied again into 
any space the rubbing surface moves through, 
will give the amount of “ power, work, or 
labouring force," expended in overcoming 
the frictiou through $iat space.f 

If the pressure ii|>on the moving body be 
variable throughout its*motion, the differ¬ 
ential caldulns must be employed, bnt the 
principle of calculation is still the same.t 
The paper proceeds to deduce general 
mathematical expressions for the amount of 
friction on each bearing of an engine, by 
finding, first, by ordinary statical rules, the 
pressure thrown on each particular bearing 
by a given force applied to the piston, and 
then combining this with the space tluough 
which the rubbing surface moves. 

This is done for the bcajn engine, and for 
three modifications of the direct-action 
engine. Equations are also added for the 
oscillating or vibrating engine, and for an 
arrangement in which the connecting-rod is 
supposed to be indefinitely lengthened. 

The nuraqpcal values of the expressions 
for friction thus found, are then calculated 
for an engine upon each of these different 
constructions, supposing them to be similar 
in all other respects, having the cylinders 
6G inches in diameter, with a length of stroke 
of 6 feet; and the results are shown in a 
tabic, distinguishing the friction of every 
bearing. 

From this it appears, that, as respects the 

*■ Poisson, Trait6« (le Mteanique, 2nd edition, 
ATt. 456. * 

t If m = the co-eflicient A friction, P s= the pres¬ 
sure, and S = the space moved through; then the 
power expended =wPS, 

I Let * be any space moved through; let X re¬ 
present the variable pressure, expressed in terms 
of .r, then the power expended = tnfX da. 
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friction caused by the strain, if the beam 
engine be taken as the standard of compa¬ 


rison— 


The vibrating engine has a gain of 1 ‘ 1 per cen% 
The direct-action 1 . 1#Q 

engine with slices J ” 8 ” 1 8 ” 


Ditto with rollers 
Ditto with a pa-' 
rallcl motion 


„ gdin „ 0*8 
„ gain „ 1*3 


This difference being so trifling,*it is con¬ 
tended that the objection to the direct- 
action engine, on the ground of its ^alleged 
increased friction, has, when investigated, no 
adequate foundation. 0 

Mr. Field believed that Hjp paper was 
correct in its vieW of the comparative amount 
of friction of the two kinds Of engines. He 
was of opinion that an excessive allowance 
for friction had hitherto jpeen generally made 
in calculating their effective power. I| was 
found practically, that when the pressure 
upon the piston was about 121bs. per square 
inch, the friction did not amount to more 
than lib. or 1 £11). per square inch. This 
was easily ascertained by the indicator, whgn 
the engine was working without a load, but 
when loaded, he knew tf^no accurate experi¬ 
mental mode of showing it. At the engines 
of the lilackwall Railway, the -experiment 
had frequently been triad, by casting off all 
the load, and so regulating the steam, that 
the engines should make only the regular 
number of strokes per minute; the result 
hod invariably shown about lib. per square 
inch for friction. 


Mr. Taylor confirmed the preceding re¬ 
marks ; it had been the custom formerly, in 
large pumping-engines, to allow one-fifth for 
friction; but modern practice had shown 
that this was not necessary, particularly 
since greater precision had been introduced 
into the construction of all kinds of roa- 


chincry. 

Mr. Miller agreed that the friction of en¬ 
gines generally had been overrated; he be¬ 
lieved that as a simple comparison of the 
friction of the main parts of two kinds of 
engines, the results arrived at in the paper, 
might be received as correct; but there were 
several other questions which must be con¬ 
sidered, if it was intended to establish a ge¬ 
neral comparison between the beam and the 
direct-action engines; this, however, he be¬ 
lieved was not the intention of the author. 


Mr. Murray conteyded that the second 
proposition in tfc paper which assumed that 
14 friction was independent of the area of.the 
rubbing surface,” although supported by 
Coulomb and the early .experimenters, had 
been proved by Vince and others to be in¬ 
correct : it was natural to suppose that in 
proportion to the hardness and smooth¬ 
ness of bodies, there would exist a dif- 
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ferent ratio for the best proportion of surface 
to weight for every different body; if ^sur¬ 
face carrying a given weight was of less than 
the due area, the surfaces would cut into 
each other, bedbnie rough, and thus increase 
the friction; on the other hand, if the sur¬ 
faces were unduly enlarged, there mflst ho a 
loss from the yddiljpnal amount of friction 
caused by the gxtended surface. He con¬ 
ceived that the calculations in the paper must 
be affected by the incorrectness of the data 
upon which they were based. 

The simple modi^ of comparing the beam 
engine with the direct-action engine appeared 
to be, to suppose two engines of the same 
length of stroke and diameter of cylinder; 
the proportions being good, it would be in¬ 
different whether the power was transmitted 
through a direct connecting-rod or through 
side levers; the cylinders, air-pump, arrange¬ 
ment qf parallel motion, fitc., being supposed 
to be alike, the friction of these parts would 
be alike in all cases, and the comparison 
would be limited to the parts employed in 
transmitting the power from the piston-rod 
cross-head to the crank-pin; both connect¬ 
ing-rods have the same number of bearings, 
which in both cases travel with friction over 
nearly the Same distances : it is allowed that 
the bearings of the shorter connecting-rod 
have a larger amount of friction, and that 
from the greater angle it assumes, more fric¬ 
tion is thrown upon all the bearings of the 
parallel ^motion, on account of the greater 
force required to retain the piston in a verti¬ 
cal positiofl. To counterbalance the in¬ 
creased friction on these parts of tilt* direct- 
acting engine, allowance must be made in 
the beam eugi^p, for the friction of the beam 
centres, and of the top and bottom necks of 
the side rods. The friction being directly as 
* the distance moved through, and the distuncc 
in the side-rod ends being so very small, it 
follows that the amount of friction must be 
very trifling. The distance travelled by the 
beam centres is greater, but it is not of im¬ 
portance, as it is the angular distance due to 
the Vibration of the beam, measured on the 
circumftfrence of the gudgeon. Under these 
considerations Mr. Murray was disposed to 
give the preference (if any existed) to ^he 
side-lever engine. 

In a pamphlet* published hi 1840, by Mr. 
John Seaward, it is stated that tour-fifths of 
the whole friction of au engine were ab¬ 
sorbed by the pokings of the piston, ayd 
air-pump bucket, by the slide-valves and 
by the different packings or glands; con- 

* •• Description of tlie Kngines on Iroard (lie 
Gorgofl and Cyclops Steam Frigate*, with remarks 
on the comparative ad*milages of long and short 
connecting- rods, and long and short Stroke engines.” 
By i. Seaward. London, 1840. 
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sequejitly one-fifth was due to the whole 
of the necks or bearings throughout the 
engine. Now on considering the large pro¬ 
portion of this amount of the friction that 
is due to the bearings of the lhain shafts, of 
the crank-pin, and of the bottom end of the 
connccttng-rod, and of all those other bear¬ 
ings common to both |prts g of engines, it 
must be evident that the tytul amount of 
the friction due to those parts in which a 
difference between the engines exists, must 
be but a small portion of thi» one-fifth. 
Taking one-tdnth or tep. per cent, of the 
whole power of an engine, as the amount of 
power required to overcome the friction of 
the engine itself, which was allowed to be 
ample, one-fifth of this would be two per 
cent., and therefore the degree in which 
either engine could surpass the other in the 
amount of friction, could only be, as already 
stated, a small portion of this two pec cent. 

In comparing the efficiency of these en¬ 
gines, it would thus appear that neither could 
he said to possess advantages over the other, 
os regards friction, in such a degree as to be 
appreciable in practice, or to render the point 
of importance, in a choice between the en¬ 
gines; and that if the one kind of engine 
had advantages over the other,* they must 
arise from other causes than difference in 
friction. 

Having taking this view of the case with a 
supposed side-lever engine, of the. same 
length of stroke and diameter of cylinder as 
the direct-action engine, if manufacturers 
varied in a slight degree from this propor¬ 
tion, it'was tor the pukpose of obtaining a 
better proportion of stroke and diameter of 
cylinder,, and consequently ^better engine 
than the one supposed to exist for the pur¬ 
pose of making the observations. 

Mr. Vignoles looked upon the secr.hd pro¬ 
position assumed by the author, as being 
overthrown by the results of the experiments 
of Wood and others, as to the ratio of fric¬ 
tion to the area of mbbing surface, and it 
was well known practically, that the 'appli¬ 
cation of various unctuous substances mate¬ 
rially altered the amount of the fridnon. A 
certain proportion was requisite between the 
areS, of the surface exposed to the friction, 
and the pressure upon it, to bring it within 
the general law. For practical purposes, he 
submitted that the law should r be received 
with limitations. 

t Mr. Gravatt said, that ?ven allowing, for 
the sake of argument, that the second pro¬ 
position assumed by the author was incor¬ 
rect, still, as the paper was only a theoreti¬ 
cal examination of the comparative friction 
of those parts of two kinds of engines, which 
were most subjected to strain, supposing 
them both to be of similar power and di¬ 


mensions, equally well-proportioned and 
constructed, and the same sort of lubrication 
of the bfiarinjjb employed, he would contend 
trat, the circumstances being equal, equal 
results would be obtained, anc| that the con¬ 
clusions arrived at by the autnor should be 
receive^ as correct. 

Mr. Pole observed, that the objections 
brought forward were important, as they re¬ 
ferred prificipally to the fundamental laws of 
friction. He would first give some explana¬ 
tion respecting the communication itself. 
The investigation was commenced Ct the re¬ 
quest of his late friend, Mr. Samncl Sea¬ 
ward; it was originally intended fo have es¬ 
pecial reference to the Gorgon engine, but 
had subscqnentfy been extended to others. 
The paper, necessarily containing much ma¬ 
thematical reasoning, conld only be read in 
abstdtet, and might, therefore, have, been 
partially misunderstood, both as to its ob¬ 
jects and results. The object was, not to 
enter into a discussion of the whole .,uesti6n 
of the respective merits or defects of beam 
and direct action engines, but simply to as¬ 
certain the value of the 011 c objection named, * 
The whole friction cf an engine at work, with 
its load upon it, might ’_e divided into two 
distinct p«i ts. 1st. The friction due to the 
engine itself, or suet ns would be produced 
by the working of the engine, if unloaded. 
2nd. The additional friction caused by the 
strain consequent upon the load ; for it must 
be evident that, when the engine had its work 
upon it, the friction upon the bearings through 
which the strain passed must be increased, 
and additional friction produced, beyond that 
which would exist when the engine was work¬ 
ing without a load. The latter of these alone 
required to be calculated, and to this mathe¬ 
matical analysis was more peculiarly adapted. 
The friction of the engine unloaded might be 
ascertained by the indicator, as described by 
Mr. Field; but, as he had remarked, there 
was no practical method of finding what was 
the ndditional'friction when the load was ap¬ 
plied ; indeed, it would be os difficult to find 
the latter by experiment os the former by 
theory. Mr. Pole then explained the man¬ 
ner in which the amount of friction upotf each 
bearing bad been calculated, and engines of 
different constructions compared with each 
other He had adopted precisely the plan 
suggested by Mr. Murray, namely, by taking 
engines of the same length of stroke and dia¬ 
meter of cylinder, supposing them to be 
equally w?ll proportioned and constructed, 
and in equally good cot iition. But instead 
of assuming, as Mr. Murray had done, that 
there was somewhat more or less friction on 
any particular bearing, bis object had been 
to ascertain what was its actual value. If it 
were impossible to measure the pressures, 
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and spaces moved through, an approximation 
might be received; but since these quantities 
we^e ascertainable, it was more •satisfactory 
to obtain results deduced from them. The^ 
conclusions drawn from the paper accorded, 
however, with Mj. Murray’s, viz., that (< nei¬ 
ther construction could beisaid to possess 
advantages over the other, in such a degree 
as to be appreciable in practice, so as to rea¬ 
der the point of importance in a choice be¬ 
tween them.” The difference between Mr. 
Murray’s process and that in the papqr was, 
that what fjic former only assumed, the latter 
endeavoured to prove. Mr. John Seaward’s 
pamphlet on the Gorgon engiyc had been 
referred to. • Thl conclusions he there drew 
were more favourable to thfc direct-action 
engine, but were derived, like M r. M array’s, 
merely from approximate consideration, 
rather than from strict investigation, {dr. 
Seaward confessed, that the friction caused 
by the strain was difficult to be calculate*!, 
and had therefore contented himself with as- 
suniiug, that those gudgeons through which 
the Btraiu passed had three times as muc|) 
friction as was due to the others, lie also 
assumed that the frictuu^ was proportional 
to the area of the robbing surface, a prin¬ 
ciple which no experiments had e«^r shown. 
On these grounds it wus Contended that Mr. 
Seaward’s results were open to objection. 
Mr. Pole then proceeded to notice the ob¬ 
jections urged against the fundamental laws 
of friction which he had stated, and to give 
authorities for them. The first of these had 
not been questioned since the days of Vince, 
by whom it was proved; it might, therefore, 
be considered as established. With reggrd 
to the second and third, it must be noticed 
that they depended, in some measure, upon 
each other, tor it could be proved, that if 
the third was true, the second must be true 
also. The principal experiments which had 
been made upon the friction of solids were 
those by Amontons, in 1699 ; <Joulomb, in 
1779; Vince, in 1764; Wood, in 1818; 
Rennie, in 1828; and Morin, in 1831, 32, 
and 33. Amontons was the first who de¬ 
voted any considerable attention to the sub¬ 
ject, and be found thut friction was not aug¬ 
mented by an increase of surface, but only 
by an increase of pressure.*’ Coulomb’s re* 
searches were more elaborate', the experi¬ 
ments were on a large scale, and were sub¬ 
mitted to a great variety of trials; they fully 
proved that the friction was proportional to 
the pressure, and that the extent of surface 
did not affect it.f These results Vcre fur¬ 
ther confirmed by the experiments of De la 
Hire, Ximenes, Boistard, Rondelet, and 

• Vide Phil. Trans., 1829, p. Hi. 

t Mem. des Savans Etrangers, 1781. Vide also 
Racy. Bril. New Edit,, Art. Median let. 


others. Mr. George Rennie’s experiments 
were very valuable, as having been conduct¬ 
ed on a large scale, and with ranch care; 
they were also of a comparatively recent 
date. The results were conclusive on the 
point in question; for he found that when 
the surfaces were to each other as 6*22 : 1, 
the friction retpajual the same;* and one 
of the general conclusions he deduced was, 
“ that the amount of friction was as the 
pressure directly, without regard to surface, 
time, or velocity. ”f The last and most ex¬ 
tensive series of experiments were those by 
M. Morin; they were conducted at Metz, 
by order of the French government, and ex¬ 
tended over a period of three years, (1831, 
1832, and 1833,) no expense or trouble 
having been spared to render Jfaem conclu¬ 
sive and satisfactory. £ The results were 
given by Professor Moseley, in his new work 
on the tyfechauical Principles of Engineer¬ 
ing^ They proved that “ the friction of 
any two surfaces was directly proportioned 
to the force with which they were pressed 
perpendicularly together,” and that “ the 
amount of friction was', in every case, wholly 
independent of the extent of the surfaces of 
contact.”|! The before-mentioned experi¬ 
ments all agreed tliat the friction was pro¬ 
portional to the pressure, and was indepen¬ 
dent of the extent of surface.^ 

(To be continued.) 


NATURAL AND ARTIFICIAL COAL. 

During the last#week a series vtf very 
interesting experiments have been made at 
the Polytechnic ^institution, to test.the value 
of a new species of artificial coal invented 
and patented by M. Joscelin Cooke, Esq., 
*as compared with the best natural anthracite. 
Mr. Cooke’s specification uot having been 
yet enrolled, we cannot state what the com¬ 
ponent parts of his coal arc ; but we under¬ 
stand that it is chiefly made up of the refuse 
of average small Newcastle coal. It has a 

-*--4.- 

• 

* Phil. Trans. 1829, p. 15(1. 
t Ibid. p. 170. 

•t Mem. de l’lnstitut., 1823,1831, aud 1838. * 

| The Mechanical .Principles of Engineering and 
Architecture. By the llev.JI. Motley, M.A. 8vo. 
Longman and Co., 1813. 

D Ibid. pp. A8.130. ■ 

V The reader will find, on reference to our review 
of Professor Moseley’s work, (vol. xxxvif., ji. 108.) 
that this is rather antmprrfect statement of the re¬ 
sult of the experiments referred to, which have been, 
by no means, of the conclusive nature here repre¬ 
sented. In all these experiments, the pressing 
weights were laid upon or above the bodies pressed; 
but, before the law deduced from them can be ad¬ 
mitted to bold universally, it ought to be further 
ascertained what the results are when the weights 
are impended from and turd upon 'bearings of va¬ 
rious sizes and qualities.—Ed. M. H. 
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very compact appearance, bums brightly, the average small Newcastle coal costs only 

has no tendency to caking, and yields a very 15s. 2}d. per ton in the Fool, the best Welsh 

small portion of ashes. The experiments costs hid.; what the refuse of the 

were made by alternately working the steam- former may be had for we do not know, but 

engine of the Institution With the Welsh we. should suppose for not more than oue 

and with the patent coal, for whole days at half as much. To the gajfi, 'therefore, in 

a time. From the results, which are exhi- point of quantity, must be added the still 

bited in the following ^ble, it will be seen greater gain in point of price; so that the 

that the difference of consumption, though difference in favour of the patent fuel must 

not great, was in favour or the patent fuel. altogether be very considerable. 

It must, be remembered, however, that while 

« No. 1. -Welsh.« 

Time 7 18 1 9 I ie I 11 I 12 I 1 I 2 I 3 4[5*|G|7(8|9|» o’clock. 

Pressure 0 | 7 | 25 | 30 | 28 | 23 | 27 | 32 | 32 30“| 15 j — | 25 | 32 | 32 | 25 lbs. 

„ No. 2. Welsh. * - 

Time 7|8|9|10|U|12|1|2|3|4|5|6|7|8|9| 10 o’clock. 
Pressure 0 J 5 | 25 | 31 | 30 | 24 | 29 | 30 | 32 | 20 J 11 | — | 30 | 32 j 31 | 10 lbs. 

No. 3. Cooke’s Fuel. , 

Time 7 I 8 I 9 I 10 I 11 I 12 J 1 I 2 I 3 I *4 I 5 I, 6 ] 7 I 8 I 9 I 10 o’clock. 

Pressure 0 | 5 | 20 | 28 | 30 | 30 [ «1 | 30 | 31 J 25 | 12 | — | 29 | 32 j 28 | 10 lbs. 

» cwt. qr. lb. lbs. per inch. 

Quantity consumed, No. 1....... 4 3 14 Average pressure, No. 1.* 25*9 

2. 4 2 0 2. 24*2 

.3. 4 2 0 3. 24*3 


NOTES AND NOTICES. O 

* 

Tides at Otahelte. —That It Is invariably high result fro; i the rollers sent in by the strong sea 
'water at noon at the island of Otahelte has been a breezes, fas asserted by several writers,) but rather 

received fact ever since the days of Cook; but it the contrary, the highest levels being Indicated 

now appears from a tide Journal kept at the harbour during the night, when the land breezes prevailed. 1 ' 

oi Papeete by Mr. Richardson, R.N., and commu- Messrs, Haw thorn’s H ew Locomotive Engine. — 

ikicated to the lloyal Society by Captain Sir Ed- Oil the 11th April, a splendid and powerful new loco- 

w ard Belcher, that this is not correct — though clt- motive engine, the Star % manufactured by the house 

tastily the cause of the tides at this island do pre- of Messrs. U. and W. Hawthorn, Newcastle, made 

Brut some anomalies very difficult to account for. Its first trial trip on the railway from Carlisle to 

41 By a reference/* says Sir Edwnrii, “ to the tide the cut in Cardew Mines, a distance of six miles, 

registry** annexed, it wil^ be found that there which, on returning, was passed over In ten nii- 

arc two distinct periods of high water, during niftes, including one stoppage. The trial was in 

each interval of twenty-four hours; and that evtry respect satlcfactory, both as regards speed 

during the seven days precedfev and seven days and fuel. The quantity of fuel consumed by this 

following the full and change, they are confined engine is considerably less t£an any engine upon 

between the limits of 10 n.in. and 2h 30m p.m., the common construction. The Star Is con- 

the whole range of interval, by day as well a? s true ted on Messrs Hawthorn's patent principle, 

by nigbt, being about 4h 27m. Conimei.cMng with having return tubes in the boiler, in consequence 

•Hie seventh day preceding the full moon, viz. the of which, tlio caloric traverses twice its length, thus 

Oth or April, it will be perceived that high water giving it a greatly Increased evaporative power.— 

occurs at 10 a.m., this being the greatest a.m. in- Carlisle Patriot . , 

terval from noon; and that on the 10th, at the How to imitate the appearance of the corona that 
full moon, it occurs nearly at noon. Passing on to surrounds the+ody of the moon during total darkness 
the 23rd, it reaches the greatest p.m. Unity at 2h. in total eclipses of the jfjn ; and also the appearance 

30m., and on the 2nd of May it again reaches the of the beads that occur in total ecli/ws, just prior to 

noon period. Between the 23rd and 24 th, however, the time of total darkness , and in annular solar 

a sudden anomaly presents itself. Throughout the eclipses . — Place a candle in the focus of a lens, 

day of the 23rd, the variation <? r the level does not fixed in a screen, with an aperture of about three- 

c ed 2^ inches, and the general motion is observed quarters of an inch in diameter; on the opposite side 

to be 'Mmgular." The time of high water is'afco of which screen place an opaque circular disc, of 

the extreme p.m. limit. OtyAhq .34th we discover sequal (or,even greater) diameter than the aperture, 

that it bus suddenly resumed 4hc most distant a.m. which may be placed at different distances, so as to 

period , viz., 10 a. 111 ., but proceeds regularly to the produce an eclipse of any magnitude, as the spec¬ 
imen period' at the change. Although the differ- tator shifts liis position. When it is central and 

enees of level do not at full and change exceed total, there Is a brilliant riug, or glory, even when 

1 foot, 44 inches, still I presume that we have suf- it is so much 0 nearer to the eve as to subtend a much 

nrient data to establish the “act,—that it Is not in - greater angle than the aperture. And when there 

variably high water at noon (as asserted by Kotzc- arfe any cusps, minute irregularities, oirthe edge of 

hue, Ueecbey, and others:) and, further, that we the disc, they produce distinct beads. ' A similar 

have corresponding nightly periods of high water. experiment has been tried with* the circular opaque 

It is evident that the lime of high water at full and disc and the rays of the snafeliected from a small 

change may be assumed as that of noon f *t>ccnuse piece of glass, which produced a iqopt brilliant ring, 

we have sufficiently decided changes of level to fix the disc being nearly double the apparent diameter 

the approximate period of high water. It does not of the sun.—Bee. Baden Powell — Trane . tioyal Soc % 

A ppear by theAe registers, that any higher levels 
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LiBimua’S PATENT MACHINE FOR READING*ANlF STAMPING CARDS FOR 

JACQUARD fiOOMS. 

[Patent dated March 1, 1812; Specification enrolled September 1, 1842.J 


Evert one acquainted with the pro¬ 
cess of figure weaving.knows how won¬ 
derfully it has been simplified by the in¬ 
troduction of the "Jacquard” machine, 
so called after the ingenious silk weaver 
of Lyons, by whom it was invented; and 
he must at the same tyne be aware, that 
so far as regards celerity in the reading 
and stamping , or punching of the pattern 
cards previous to setting th'e machine to 
work, there was still much left to be 
desired—that these, in fact,. were opera¬ 
tions of a most operose and tedious cha¬ 
racter. We question, however, whether 
it has ever entered into the imagination 
of any one to Conceive that the opera¬ 
tions we speak of could be facilitated to 
so extraordinary an extent as they have 
been by the machine which we arc now 
about to describe. With this machine a 
1>0| of ordinary capacity can, after one 
day's practice, do more than cOuld here¬ 
tofore be done by a dozen expert men. 
Ale can stamp as quick as a weaver gene¬ 
rally works a Jacquard machiue, and 
keep pace in stamping with six readers 
at different frames. It has bcen.hitherto 
considered a good day's worl^ for a man 
to restfunp 800 of what are called "long 
U00 cards" in a day*; but by means of 
this machine, 4 boy will turn out in the 
same time 10,000 such Yards ! The 
reading and punching, in short, are be¬ 
come things quite as easy of perfopnance 
as the figure weaving itself. What the 
original Jacquard loom was to the silk 
weaver of former days, this improvement 
upon it is to the Jacquard weaver of 
the present; it has multiplied at * once, 
by many degrees, his powers of proddetion 
and competition. In Lyons, where the 
J^pquard machine had 'its bird}, it is 
said to remain to this day " unaltered, 
either in forjn or arrangement, from the 
original conception of the. first inventor 
(Cabinet' Cyclopaedia, Art. Silk ma¬ 
nufacture ;) while, ever since its impor¬ 
tation into England it lias undergone one 
beneficial alteration after another, till at 
length, by this last fnd greatest improve¬ 
ment of ail, it has attained to a degree of 
perfection which ought to give our Eng¬ 
lish weayers (if they are but true to them¬ 
selves,) a long start a-head, not only of 
their Lyonese, but of all other foreign 
competitors. 


It should serfe, however, to moderate 
any fueling of national vanity which the 
contemplation of this gratifying result is 
calculated to awaken, thatfor thisimprove- 
ment we are indebted, as we are ror the 
machine itself, to foreign genius. The 
inventor of the reading and ^tamping 
machinery, which is the subject of our 
present article, is Mr. l^arc Lariviere, 
a gentleman t of Genevese extraction, 
settled in England, who has already, by 
several valuable inventions, acquired a 
high reputation amongst us for mechani¬ 
cal Contrivance and dexterity. *We may 
particularly mention, as being germane 
to the matter in hand, the beautiful arti¬ 
cles in perforated metal, such tnJ window 

S linda, fire-screens, &c., for which Mr. 
^riviere’s factory has become famous^ 
—rivalling as the/ do the finest woven" 
tissues in delicacy, and greatly excelling 
them ity accuracy. It was, no doubt, 
his success with these things which sug¬ 
gested to Mr. Lariviere to try his hand 
on the perforation of loom cards as well; 
but he had something more to do than 
merely to substitute one material for an¬ 
other under his punches—he had to adapt, 
in whole or in part, the many ingenious 
combinations by which his perforated 
metal plates are produced, to a machine 
employed for other purposes besides 
punching, and one in itself of an exceed¬ 
ingly complex character. He had, in 
fact, quite a new sort of machinery to in¬ 
vent; and the most, perhaps, that can 
be said with truth of his previous practice 
in the same line is, that it eminently 
qualified him for the execution of the 
difficult task he had undertaken. 

The trouble and delay attending the 
common mode of stamping cards arise 
chiefly from the frequent shifting and 
bhanging of the positions of tpe plates. 
Suppose, for example, it is wished to 
stamp a pattern of "600 long cards 
tile top plate, whcn'charged with punches, 
(qsuafly about 20 lbs. weight,) must be 
removed* 1 from the'machine where the 
pattern is read, to the cutting-press; 
then follow the stamping and beating off 
the cards from the plate; after which the 
plate must be replaced on the machine, 
the punches driven back in the. box, and 
so on. In the patent machine, on the 
contrary, the plates are never removed 
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from their fixed jtositiom. Another great 
source of hindrance in the cpse of the 
common Jacquard machine* is tfie time 
required for shifting the reading framl 
every time a different pattern is required 
to be produced! But witkMr. Larivicre's 
machine the reading francs are sB con* 
structcd that they can instantly be de¬ 
tached from, or attached to, the«machine 
as often as required. 

The new machine is represented in the 
prefixed^engraving in the operation of 
re-stamping cards. A A, is the frame¬ 
work of the punching press ; a B, the case 
containing^he plates and punches; C, the 
comb, shown separately af Z, by insert¬ 
ing which id teeth catch hold of those 
punches only which remain down while 
they prevent those which have been 
drawn up from dropping till the comb 
is withdrawn; C 1 , the lever by which 
the pres., is worked with one hand while 
the comb is pushed in and out by the 
other; D D, two square rollers, by the 
involving of which the cards arc carried 
forward as soon as punched; IS, catch 
lever by which the rollers are m^lc to re¬ 
volve; F F, brackets, which allow the ma¬ 
chine to be adjusted for 400 or 500 cards; 
G, plate covering the box containing the 
punches; H, the cords attached to the 
punches, corresponding to the arrange¬ 
ments of the Jacquard machine M*, 
(worked by the foot lever W,) and to 
samples of the Norwich and London 
ties.* J, elastic springs, with iron rofis, 

* The dittcrencp between the London tie and the 
Norwich tic is thus dCHCiibuU by the wriler of the 
article on tlio Silk Manufacture, In the M Cabinet 
Cyclopedia—“ To give an intelligible account of 
the alteration thus elfueiuri, at in necessary to ex* 
plain that the cords whereby the leaden weights, 
which are called lingoa, are attached^o the harness, 
arc each led through a hole in a boa*], In front of 
and somewhat lower than the breast-roll of the loom 
—thid is called a comber-board; and its numerous 
holes are so disposed in lines, that the rows which 
cross the loom comprise a greater number of holes 
than the holes which run in the direction of its 
length. On the other hand, the rows of lifting- 
liooks contained in the apparatus before drsciibtd 
are in the greatest number in this last-mentioned 
direction. In attaching the harness to the lifting- 
hooks, it had been usual to connect each cord with 
that individual hook which would have stood in the 
most natural relation to it^ provided the comber- 
board and lining-hooks had stood in the same di¬ 
rection; but, as they no not so stand, it is evident 
that the disposition of the cords mugt occasfon 
twisting of them among each other; and hence 
arose the necessity fen carrying them through a 
wider range of spare, that the chance of entangle¬ 
ment or confuaiou might be diminished. This mode 
of connecting the harness with the lifting-hooks is 
called the London tie . The improvement consists 
in connecting each cord with the individual hook 
which stands in the most natural relation to it in 


K, (used as weights,) attached to the 
cords to keep them in a proper state of 
tension ; L, continuation of cards corres¬ 
ponding to these attached to the punches ; 
N, the set of cards which are being re-cut 
by the man at the press jflOOO, 
framework of the reading and transmit¬ 
ting parts of* the machinery ; P and V, 
samples of the London tie; Q and U, 
samples of the Norwich tie; R, the lashea 
which form the pattern, each lash con¬ 
sisting of a certain number of the threads 
of the warp which have been pushed out 
or separated from the rest, wnereby the 
punches attached to the cords H, at the 
opposite end, are drawn up out of the 
way of the 4ceth of the comb C; 8, 
moveable hand-roller, by the insertion 
of which the lashes are separated from 
the rest of the cards; TTTT, the levers 
by which the punches are drawn up; Y, 
reading or pattern frame which rests on 
ledges at X, and may be fitted in, or 
removed from the machine at pleasured 
The machinery is applicable to every 
sort of figure weaving, and sufficiently 
powerful t& pierce thin sheets of copper, 
sink, or tin, or any ,* others required by 
carpet manufacturers and others. 


ON MR. YILBROW’s SUPPOSED DISCOVERY 
OK “ A* NEW FORCE Mf- STEAM.” 

Sir,—Mr. Pilbiyw is no doubPa man 
of very ingenious ideas, and your cor¬ 
respondent, “Scalpel," is a very inge¬ 
nious writer, but their minds are evi¬ 
dently of a too ardent and imaginative cast 
to enable them to make a sober philoso- 
hic induction, from some experiments 
y the former on the impulsive force of 
an effluent current of steam. This men¬ 
tal peculiarity is also unfortunately com- 
bine<4 with very unsound views of the 
mechanics of the subject, and hence they 
have been led t«t regard as a “discovery of 
a # ngw force” in steam, what, at the matt, 
cannot be more than a somewhat advan¬ 
tageous practical arrangement for lessen¬ 
ing the great loss of power, which always 
attends the application of steam on the 
principle of emisyon, whether that prine 
ciple he carried out through the medium 
of nftoil or that of impact. 


the aciKil position of the different parts—this is 
called tlic Norwich He; and, by reason of its dimi¬ 
nishing the chances of entanglement among the 
numerous cords, makes it practicable.to confine the 
harness within a narrower range of space." 

2 2 
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I have myself placed on record in your 
Magazine f my opinion, that the loss of 
power on this principle is not necessarily 
so great as it has been fouiyl in practice, 
or as asserted by writers on the subject; 
and that the extent of the loss depends 
altogether on the practical method of ap¬ 
plying the principle, &nd fiiay be dimi¬ 
nished to so great a degreej as to produce 
a really efficient engine under circum¬ 
stances requiring considerable yelocity ;* 
but I never dreamed tyat the plan I my¬ 
self had in view, or that of any other per¬ 
son, would amount to “ the discovery of 
a new force" in steam; or imagined, that 
"the real force which steam is found to 

E ossess in its expansive velopity has never 
een know r n.” By taking such high 
ground—by talking of “ a discovery in 
the properties of steam”—of a'grand 
discovery hitherto unknown in science— 
“ of obtaining a double power” in the 
“ additional force of reversal ," and of 
“ bnly the force of impact,” being se¬ 
cured by the ordinary means—by using, 
I say, tnestt and other strange, but ad 
captandum expressions, and‘which are 
otherwise wholly irrelevant and unmean¬ 
ing, both your correspondents have laid 
themselves open to the imputation—and 
very justly by implication—of having 
contended for an actual dupiicatiqn of the 
inherent power of steam, by a sort of 
quasi t perpetual motion arrangement, 
whereby is obtained c< the other half,” 
which has not hitherto been appropriated. 
Their W'ords convey the mtuning, either 
of the generation of a new force by me¬ 
chanical arrangement, (which is thg prin¬ 
ciple of perpetual motion constructively 
acquired,) or of the self-generation of 
this force in the act of the efflux and ex¬ 
pansion of a current of steam (which is 
the principle of perpetual motion obtained 
by natural means,) some of their expres¬ 
sion! applying best to one of tliese ideas 
and some to the other. But to do your 
correspondents justice, they do not really 
mean what their words"' imply, or what 
indeed they say they mean, for in serious 
earnest they claim expressly no greater 
amount of duty to be obtained from 
BVeam in their way, thav. in the ordinary 
manner on the principle of pressure, 
“ under the very best circumstances of 
expansion." By this admission they re- 

• S«e No. 033, Vok xxxir., but In which some 
typographical errors hare rendered my meaniug, in 
a lew particulate, very obicure. 


nounce all that is novel and magnificent 
in their claims, and the inconsistency 
must fie attributed to an enthusiastic 
temperament acting on an imperfect 
grounding in mechanical science. Only 
the most confused views of things can be 
seen through such a hazy and magnifying 
medium. 

Their«real meaning then, is, that the 
expansive force of steam, apart from 
the pressure derived from an immediate 
connexion x toith the boiler , is ye avail¬ 
able to mechanical purposes, and equally 
as efficient 6 when suffered to generate 
velocity in steam, and applied therefore 
on the principle of emission and impact, 
as tirhen applied in the or Alary way on 
the principle of pressure acting slowly on 
a pibton. They further mean, that the 
whole projectile force residing in steam, 
as arising, both from the initial pressure 
and the subsequent expansion o* the ef¬ 
fluent current, is thrown out in one and 
the same direction—that of its issue from 
an aperture or tulpt: that it is not di£? 4 
turbed and dispersed by lateral action, 
and therefore may be krrested and appro¬ 
priated by a suitable arrangement, with a 
mechanical effect equal to what Is ob¬ 
tained by pressure. In these views, at 
least as theoretically accepted, they are 
undoubtedly correct, however oddly in 
point of science, and magniloqucntly in 
point of language, they may have pro¬ 
pounded them; but there is nothing new, 
nor I fear of much value in them, either 
in principle or in practice. The “ new," 
the “double,” the "additional" force, 
turns out to be nothing more than 
a practical increase of effect, through a 
saving of the power that otherwise would 
have been wasted; and as to its being 
double, that»is only a fancy, arising from 
viewing it as a newly discovered force, 
as being "the other half” not identical, 
as they say, with the force of impact, but 
with " the force of reversal." Mfc Pil- 
brow ought to obtain much more than " a 
double effect from using a cavity, instead 
of a fiat plate,” on which the current of 
Bteam shall impinge, to " give as much 
duty as a piston in a cylinder worked un¬ 
der the very best circumstances of ex¬ 
pansion.’V It ought to be treble at least, 
and this trebling must be, not of the im¬ 
pulsive pressure on the surface having 
the cavity, but of the product of the 
pressure and velocity at the maximum 
effect. The momenta in the two cases 
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must be as 1 to 3, which is a very dif¬ 
ferent affair from the pressures being in 
that ratio. • • 

There is nothing at ali wonderful, qp 
your correspondents imagine, or indica¬ 
tive, in the feast degree, of a “ new¬ 
found power,” in the fa iff of the impul¬ 
sive pressure being double, or, according 
to Mr. Pilbrow's experiments qp an im¬ 
moveable concave surface, somewhat more 
than double the pressure which gives birth 
to the velocity of the effluent current, as 
estimated on the area of the tube or aper¬ 
ture ; for such impulsive pnjpure’is not 
communicatedVrom the other) but is ge¬ 
nerated anew, and is the* result of the 
momentum *40 the current, or of the ge¬ 
nerating pressure and welodlty combined. 
On the supposition, therefore, of«the 
whole of the power passing from the 
cause to the effect, or, in Mr. Pilbrow’s 
Wwrds, “.of the effect being equal exactly 
to the amount of power which would have 
been required to have pumped into a ves*- 
the same quantity gf gas to the same 
density,” the pressure bf the impulse, if 
only equal to the generating pressure, 
should have an equal velocity also, and 
if only double its amount, should have 
half the velocity of the current; instead 
of which, the surface, or cavity rather, 
upon which the steam impinged in those 
experiments, was immoveable. In short, 
the pressure on this surface, if moveable, 
should, (on the supposition of no po%er 
being lost,) be so much greater than She 
generating pressure, as the velocity of the 
surface is less than that of the issuing 
steam. From this Mr. Pilbrow anu 
“ Scalpel” may form some conception of 
the very serious loss of power which, to 
use an expression of the latter, must, eac 
necessitate ret, be incurred, Jby working 
steam on the principle of impact; espe¬ 
cially when they consider that the velo¬ 
city of steam rushing into a vacuum is, 
by mathematical calculation, about 1040 
feet in a second. 

I cannot conceive that it is possible for 
the verv best mechanical arrangements 
that will ever be discovered, to raise the 
duty, on this principfoof applying steam, 
to more than 60 70 per cent, of the 

power expended. But let us take Mr. 
Pilbrow's experiments for data, since they 
are to usher in “ the grandest and most 
original discovery of the age.” Making, 
then, the steam to impinge on cavities: 
taking the pressure thus produced to be 
as he found it, when they were immove¬ 


able, namely, double that due to the ve¬ 
locity ; and assuming this impelling force 
to be in the simple ratio of the relative 
velocity; the maximum effect is when 
the velocity of the wheel is half that of 
the steam, the pressure on it being equal 
to that due to the initial velocity, and, 
consequently? its amount is 60 per cent, 
of the power. • But this is assuming the 
force to be as the relative velocity: now, 
the hypothesis best applicable to the case 
is that of* its being in the ratio of the 
square of the relative velocity, and is, 
besides, agreeable to Mr. Pilbrow's cx- 
criments, for his table (wdiich, by the 
ye, appears to be incorrectly printed,* 
being inconsistent with itself,) gives the 
impulsive pr&sure in the ratio of the ge¬ 
nerating pressure, and consequently in 
the ratio of the square velocity. .The 
maximum effect, therefore, is when the 
velocity of the wheel is one* third that of 
the steam, the pressure on it being eight- 
ninths of that due to the initial velocity, 
and consequently its amount is now only 
about 30 per cent, of the power. And 
this is obtainable only when the velocity 
of the impelled point is 32,800 feet in a 
minute, or approaching to half the velo¬ 
city of a cannon-shot. Your readers need 
not be told that I do not place much re¬ 
liance upon mathematical calculations of 
this sort; but they occasionally serve to 
give us rofigh approximations in such 
matters, and in th« present instatfte, the 
second formula, now corrected from ex¬ 
perimental dgfa, gives results in accord¬ 
ance with those obtained in practice in 
jhe case of undershot water-wheels. I 
ought Mo to observe, that Mr. Pilbrow’s 
steam wheel may, for aught 1 know, (not 
yet exactly understanding its construc¬ 
tion,) give much better results than these; 
I onljt take as datq the preliminary ex¬ 
periments, from which both he and 
“ Scalped " prognosticate success, and if 
they have nothing better upon which to 
ground their expectations, the whffle 
scheme, in practice as well as in theory, 
must be a complete failure." 

I now proceed to notice the claim to 
novelty and originality that is preferred, 
both for the principles and their applica¬ 
tion. It surely never happened to there 
gentlemen to be boys and pluy at pop¬ 
gun, or they would have recognised as 
something common enough, the principle 
of an clastic fluid, imparting motion to 


* The table is printed, we believe, exactly as It 
appears in the specification,--E d. M. M. 
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a body by an impinging projectile action 
due only to expansion, that is to say, on 
the pellet after it has left the tube. There 
is little of the continuous pressure in this 
case as in that of gunpowder, but even in 
the case of balls and cannon shot, there 
must be a considerable impinging action 
upon them after they have«left the muz- 
zlc, to which the recoil* in the piece, 
must, in a good degree, be attributed. 
Mr. Sievier, in order to turn this prin¬ 
ciple to greater account, reversed the 
practice, and made th£ tube the projec¬ 
tile ; by which the gases of the inflamed 
gunpowder, with the velocity due to 
their expansion, continued with singular 
effect to strike and act upon the air, after 
they had acted by pressure topon the end 
of the rod from wnich the tubulated pro¬ 
jectile was shot. As to the othen prin¬ 
ciple, the absence of lateral expansion 
under these .circumstances, surely these 
gentlemen must ever have been too re¬ 
fined in their manners, to blow their tea 
when it was hotter than it was convenient 
to drink, or they would have discovered, 
that a current of elastic fluid, not only 
does not expand laterally, and only in 
the direction of its issue from an aperture, 
but that it induces the surrounding air to 
some extent to accompany it in its pro¬ 
gress ; from which, and the expansion, 
the cooling effect is derived. 

But ascending from the science of the 
nursery to the graver pastimes of philo¬ 
sophers, and reverting to “ the double 
force," or the pressure of ynpact being 
greater than that which remotelyoriginates 
it,surely these gentlemen could never have t 
heard of the experimental investigations 
of Bossut, of Smcalon, of Vince, of 
Venturi, of Buat, and of Dr. Young, or 
they would not have claimed for the facts 
that Mr. Pilbrow has, but verified, the 
credit of being discoveries in scicncw. In 
Bossut*8 Hydrodynamics it is recorded, 
that in the case of an immoveable sur- 
fact being struck by an isolated vein ofi 
fluid, theneight of the column due to the 
impulse appears to be double that due to 
the velocity; or in other words, that the 
impulse is double the amount of the pres- 
suve generating the velccity, estimating 
i.t on the area of the impinging vein. 
Mr. Vince made the difference between 
theory and experiment as 514 to 900. 
Du Buat accounts for this effect, by 
stating, that the vertical vein of fluid in 
Bossut’s experiments enlarged in striking 
the surface upon the balance; and that 


the resistance was not merely the impulse 
of the vein whose diameter was that of 
the orifice, but also of a ring of the fluid 
af a certain extent, around the circular 
Ease of the vein in contact with the re¬ 
sisting surface. Smeatonsalso attributes 
the d^crepancj* between the mathema¬ 
tical theory of the undershot water-wheel 
and the Results of his experiments, to the 
“impinging sheet of water, when even 
not more than $th of an inch in thick¬ 
ness, afetin^ on the whole surface of a 
float whose height was 3 inches"—this 
practidkl point, being, as usual, neglected 
by the mathematicians. * • 

Of course, resistance in respect to fluids 
depends greatly on the form^bat is given 
to the body;* aqd whether acting, or 
being acted on, the convex is found to 
diminish, and the concave to increase the 
resistance. This is not more a deduction 
from the experiments of Mr. Pilbrov., 
than it is a dictate of the plainest, com¬ 
mon sense and of the most ordinary ob¬ 
servation, and actei^upon from time im* - 
memorial. Hencft various forms and di¬ 
mensions in reference*to the depth of the 
impingiiiff sheet of water, have been 
adopted in the floats of the undershot 
water-wheel, and among the rest, curved 
floats have been used. Thus, neither 
Mr. Pilbrow’s principle, nor his practice— 

I mean, so far as the one is triply enounced, 
and the other is judicious—has any claim 
to originality, for the circumstance of one 
application being to an elastic, and the 
other to a non-elastic fluid, has no other 
influence on the questiofi than to prove 
how erroneous arc his views, in attribut¬ 
ing the alleged newly discovered fact to 
expansion, seeing that it is found in cases 
where no expansion exists. Any prac¬ 
tical arrangement by which the momen¬ 
tum of particles of matter is more ef¬ 
fectively, and also more extensively ar¬ 
rested, must of course have the same 
mode of operation, whether the motion 
of those particles has been produced by a 
continuously acting pressure, with or 
without elasticity in the fluid; or from 
an expanding elastic force; or from this 
, force and pressure combined. Dr. Young, 
however, instituted experiments with air 
as the impinging fluid, some of which 
were directed, if 1 rigi.tly recollect, to 
the ascertainment of this very point—the 
pressure of the impact compared with 
that on the area of the aperture; but I 
have not his work at hand to refer to. 
This surplus pressure will, as I have just 
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said, vary in amount with the form of 
the resisting surface, but as it has been 
found to be on a plane nearly double that 
of the generating pressure, “ the doublfe 
force” which Mr. Pilbrow obtains, is to 
a very small extent due n> the cavities on 
which the steam impinges; wheredk, your 
correspondents say, that it is to be attri¬ 
buted solely to that cause; instrumen- 
tally at least, it is the only means of ap¬ 
propriating their “ new found” addi¬ 
tional farce.” • 

The impact of an elastic in the 
form of a jet,^ias seldom been employed 
as a mechanical power, and therefore the 
best mode j^f applying if, has not been 
the subjeefof much investigation. The 
acolopilc of our forefathers as used in the 
turning of the roasting spit, was, tiow- 
cver an engine of this description; and 
Branca appears to have made it efficient 
for moft* important mechanical adapta¬ 
tions, such as putting stampers in motion 
£>r pounding, lie must indeed have ex¬ 
perimentally investigated the subject, for 
instead of makin^thc steam impinge on 
vanes, as was the most obvious inode, 
and as others had done before him, he 
chose to anticipate Mr. Pilbrow, and di¬ 
rected his jet into cavities in the peri- ' 
phery of his wheel, as may be seen by 
nis own delineation of the engine, as 
given by Stuart from the original work, 
published at Rntne. 

However cordially your correspondents 
agree in other matters, they do not take 
the same view of the nature and measure 
of power, but differ respecting it in quite 
opposite directiohs. Mr. Pilbrow says, « 
4 * that all motion is power, power in pro¬ 
portion to the velocity of motion and 
that 4 4 steam possesses in its mere velo¬ 
city alone a propulsive fore# equal, &c.,” 
but 44 Scalpel” more than makes amends 
for this omission of mass, weight, or 
pressure, according to the different as¬ 
pect^ which power presents, by adding 
thereto velocity once and again ! This 1 
44 dcuble” dose is administered by him'in 
his last communication, No. 1026, where 
he says, 44 the great fundamental prin¬ 
ciple of the vpriatTon and measure of* 
power —momentum multiplied by velocity 
—is here our guide." No Wonder he 
has been led astray. There ie such a 
function, though 44 Scalpel” was not 
aware probably of what he was describ¬ 
ing ; but in truth, neither impetus, mo¬ 
mentum, nor velocity, is a measure of 


mechanical power as it was called by 
Smeaton; or of ita effect dt duty aB 
Watt termed it; time being an element 
altogether orpitted in the estimation of 
their efficiency, the criterion of which is, 
force multiplied simply by the space 
through whiph it acts. 

I am, Sir,' y^ours, &c. 

Benjamin Culvert on. 


SCREW PROPELLING—THE 44 MERMAID." 

The Mermaid , with Mr. George Rennie’s 
conoidal propeller, the extraordinary per¬ 
formances of which we noticed in our last 
Number, madh another excursion down the 
river, last week, when she fully sustained her 
previous reputation—having accomplished 
the distance between Black wall and Graves¬ 
end, with the last quarter-ebb* tide, in one 
hour and nineteen minutes. Thp vessel is 
1 .'i0 feet long between perpendiculars, 16 feet 
6 inches broad, 9 feet deep in hold, and of 
164 tons burthen. She. has two engines, on 
the direct-action principle, of 45 horses’ 
power each, which, with the boilers and ap¬ 
pendages, weigh Altogether only 47 tons. 
The cylinders are of 37 inches diameter; the 
length of stroke, 32 inches; number of 
strokes per minute, 35 to 36. The motion 
is communicated to the propeller through 
the medium of two pairs of cog-whecls; 
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Sir,—Permit me to offer a few observa¬ 
tions jm the probable causes of the accidental 
explosion of powder-mills. In cases where 
hard metals an; used in parts of the machin¬ 
ery, or in the manipulation, grit may some¬ 
times occur in the metal itself, introduced in 
the process of casting—or grit may be carried 
in an the four winds—or the metal itself, by 
sudden,fracture, may generate fire, call it 
electricity, or Jiy any other name. Some¬ 
times in the cooling of the metals, after xast- 
ting, crystallization takes place, so as to form 
crystals, in the metal as bafd as grit itself. 
I only llazard these observations with a hope 
to induce better infonned men to give their 
attention to so serious a subject as the acci¬ 
dental explosior# of powder mills, and^un 
yqur obedient, 

John Norton, 
Late Captain, 34th Regt. 
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ANCIENT KITING MACHINE. 



It map not be uninteresting to our 
readers, at a time when the ingenuity of 
Mr. Henson has led the public anxiously 
to expect the solution of a mdkt interest" 
ing problem, to be presented with an ac¬ 
curate drawing of a project for travening 
the aerial regions, purporting" to be the 
invention of a Brasilian pries?, one Bar¬ 
tholomew Laurent, nearly a century and 
a half ago. Nor need Mr. Henson la¬ 
bour under any apprehension of ‘our 
lessening the glory to be derived from 
his discoveries by bringing flight this one 
amo^g the numerous attempts that have 
been previously directed to tne same end, ‘ 
as a very brief inspection will serve to 
convince thc l reader, that though worthy 
of notice as a curiosity, the invention of 
Laurent is not remarkable for the value 
us scientific details. The sketch and 
accompanying description are taken from 
* the Evening Post for December SO, 1709. 
The inventor seems much inclined to deal 
in mystery: aerial progress is to be at¬ 
tained bv a “ secret operation" of amber 
beads; loadstones are to attract the ve¬ 


hicle forwards, and the homely assistance 
of a‘“ pair of bellows" must be had re¬ 
course to “ when there is no wind." The 
speed contemplated—200 miles in 24 
( hours—does not appear* to our modern 
‘ notions, accustomed as we are to the ra¬ 
pidity of railway travelling, very extra¬ 
vagant ; but how the ponderous appara¬ 
tus was expected to be raised or propelled 
by means of such sails as are represented 
in the drawing, we are wholly at a loss 
to conceive; and w’crc there not strong 
evidence of the inventor's being in ^%rn- 
est, we should be disposed to pronounce 
liiip one of that strangely-compounded 
class of individuals, who take pleasure in 
jokes of a vastly dull and elaborate cha¬ 
racter. , 

Inventor's Explanation of the figure. 

A represents the sail, wherewith the 
air is to be divided, which turn as they 
are directed. 

B, the stern to govern the ship, that 
she may not run at random.. 

C, the body of the ship, which is- 
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formed at both ends scollop-wipe: in the 
concavity of each is a pais of bellows, 
which are to be blown when there is ng 
wind. 

D, two win^s which keep the ship up- 

15 E, the globes of heaven and eartfi, con¬ 
taining in them attractive virtues. They 
are of metal, and serve for a cofar to two 
loadstones, placed in them, upon the pe¬ 
destals, to draw the ship after them, the 
body or which is of thin fron plates, 
covered with straw mats for cQnvaiience 
of 10 or 11 m«i» besides thd artist. 

F, a cover made of irorvWlre, in form 


FOR ITS rON^fkucTIOl/. 

of a net, on whicluare fastened a good 
number of large amber beads, which by a 
secret operation will help to keep the 
ship aloft; and by the sun's beat, the 
aforesaid mats that line the ship, will be 
drawn towards the amber beads. 

G, the artist, ftfco, by the help of the 
celestial globa^ a sea-map and compass, 
takes the height of the suntthcreby to 
find out the spot of land over which they 
are on th£ globe of the earth. 

H, the compass* to direct them in their 
way. 

I, the pulleys and ropes, that serve to 
hoist or furl the sails. 


THB SEIUrniNB—RULES FOR iri CONSTRUCIIOB. # 

.Sir,—I herewith send you the scale required by your correspondent, Mr. Smith, 
nd am yours respectfully, 

Sldmouth, April 11, H4I S. IJBIKEKBR. 
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The above scale will give the length of the serapbine, and the tongues must 

and width of the apertures in the plates be made accordingly. They of course 
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will be lorfeer, because they are to be 
fixed to the plates by a metal bridge have 
in# two screws to screw it down upon the 
end of the tongue: I have oftly given the 
width at each octave f as Mr. Smith can 
diminish the intermediate tongues ac¬ 
cordingly. The th unless sat the free 
end, that is, the thickness of the end of 
the tongu60I have given for three F.’s— 
after this, for some distance, the tongues, 
become of nearly equal thickness at both 
ends; afterwards, the free end becomes 
the thickest, just reversing the former 
order; and at the higher nutes the free 
end is as thin as paper, the other being 
thick in proportion. This Mr. Smith 
will discover when he tunes*the tongues. 
To flatten , file or scrape towards the 
fixed 1 end. ; to sharpen , at the free end. 
To ascertain* the thickness of the tongues, 

J rour correspondent would find an angu- 
ar gauge very useful. It is the same 
in construction as the gauges for harp 
strings. Let the opening be ^-th of an inch, 
the Kngth 1 inch be divided into tenths, 
and the gauge required will Jbe made. 
The tone of the instrument will in a 
great measure depend upon the distance 
at which the tongues arc set from the 
plates. If too great, it will be harsh, 
metallic and slow. If too near, dull, 
and this , experiment will show. One 
great difficulty is to obtaib an even 
quality* of tone,; or «what the organ 
builders would term “ equal voicing/’ I 
should advise your correspondent to have 
his wind-chest large. If too small, .the 
vibration of the lower notes will affect the, 
higher. Let him also make his* (fellows 
large, for the same reason, and for ease 
in blowing. 'With a heavy weight upon 
the bellows, say 25 lbs , the instrument 
will speak quicker, aijd have a rqpndcr 
quality of tone, than with a lighter woight; 
but if the tongues are not strong in pro¬ 
portion, they will be liable to "frequent 
breakages. A lighter wind, say 15 Jbq,, 
and thinner tongues, will give a soft, de¬ 
licate tone, 8f the oboe quality; and if 
the tongues are well adjusted, they will 
speak quick also. The dimensions of the 
Mixes or apertures abone the tongues also 
influence the tone: with a large box, &c., 
the tone is rounder than with a smaller, 
but these ought to be proportioned to the 
tongues, that the enclosed air may*corre- 
spond in its vibrations. If your corre¬ 
spondent should visit London, I would 
advise him to call on Mr. Myers, the 


patentee of the ifiolophon, 68, Charlotte- 
street, JFitzrey-square, from whom I 
doubt not but that he will receive every 
attention, and who will, if he require it, 
supply him with an excellent instrument 
of that descriptiiyn. Should ne Visit York, 
he will hear excellent seraphines, upojo 
an original construction , at Mr. Peck- 
stone’s, organ-builder, &c. In quality 
of tone and freedom of speaking, these 
surpass'any I have yet heard: they are, 
moreover, tfeasonable in price, tffid well 
put out of hand. If I can afford Mr. 
Smith, or an} other amatepr, farther in¬ 
formation, I shall be happy to do bo. 

Yours, &c., 

f N. $. Heixbkf.n. 

P.&—I should advise your corre¬ 
spondent to take off, slightly, the sharp 
edges of the tongues, by draw'-filing or 
otherwise, and he will find the tone iirf- 
pjoved, as well as the chance of jarring 
against the sides of the apertures diini-^ 
nished. „ t 


INSTITUTION OK CIVIL ENGINEERS. 
MINUTES OK PROCEEDINGS—SESSION 1843. 

February 7. 

The discussion on the comparative toss 
by Friction, in beam and direct-action 
Steam Engines, concluded from p. 342. 

fa opposition, however, to these stood the 
experiments of Professor Vince, of Cam¬ 
bridge,* which led him to the conclusion, 
that the friction increased in a less ratio than 
the pressure, and that it was not altogether 
independent of the area of surface. These 
experiments .were probably conducted with 
care and accuracy ; but it was also probable 
that equal precision had been used in those 
which proved the contrary : and if this was 
allowed, the majority of coinciding experi¬ 
ments might, as in all other cases, be safely 
received in preference to one dissentient, 
put, if the particulars of Professor Vince’s 
experiments were examined, many circum¬ 
stances appeared, which would render them 
less worthy of regard than others. It was 
not shown that he experimented upon metals, 
but that he used pieces of wood, either bare 
or covered with paper; and the experiments 
were on a small scale, the moving bodies 
being at the utmost a few ounces weight: 
while Coulomb, Rennie, and Morin, had ex¬ 
tended their trials to all kinds of 


* Phil. Trans., 1785, p. 105. 
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and had used considerable weights. Pro¬ 
fessor Vinoe himself, although satisfied with 
the method of conducting hiif experiments, 
did not seem equally so with their result^, 
as regarded the. influence of surface and 
pressure, for he had remarked, “ that no 
general rule, could he established tq deter* 
*wupe it, even for the same body." Quota¬ 
tions were then given from Gregory, Brew¬ 
ster, and others, corroborating tills view of 
the inconclusive and unsatisfactory nature 
of Vince'B experiments. The law* of the 
influencssof pressure and surfaoe upon fric¬ 
tion, was occasionally modified by accidental 
circumstances, two of which mi&ht be no¬ 
ticed, as tltey ffcd been expressly treated of 
by Rennie and Morin. 1°. It was only 
applicable within the limit of pressure which 
would not injure and abrade the surfaces; 
for when heating and undue attrition com¬ 
menced, it was natural that the law would 
not bold good. Well-constructed machinery, 
hpwercr, was never supposed to pass this 
limit, ancf therefore this cause of irregularity 
might be rejected in calculation. 2°. Ano¬ 
ther modification was produced by the appli¬ 
cation of unguents; tlif^was treated of by 
Mr.Wood,* whose experiments showed, that 
when unguents were introduced, tl^re was a 
certain area of bearing surface, proportioned 
to the weight, which was peculiarly favour¬ 
able as regarded the loss by friction, but that 
when this area was preserved, the friction 
was in strict ratio to the pressure. It could 
not, however, have been Mr. Wood's inten¬ 
tion, from these results, to impugn the ap¬ 
plicability of the established general law%to 
the purposes of calculation, but only to shew 
the existence of modifying circumstances 
under certain conditions; for the formula he 
had givenf assumed the friction to be as the 
weight, and had no element in it expressing 
the area. 

Mr. Rennie and M. Morin had also ex¬ 
amined the influence of unguefits, and had 
found that their introduction did not mate¬ 
rially alter the general laws of friction, but 
only affected the value of the coefficient, or 
multiplier, to be used in ascertaining its nu¬ 
merical amount. Having thus brought be¬ 
fore the meeting the results of the principal 
experiments on friction, Mr. Pole concluded* 
by adducing the testimony of writers on 
mechanics, who, guided by these results, had 
promulgated the laws deduced from them. 
He gave quotation^ from the following au¬ 
thors in corroboration of his views, vix.— 
Emerson,£ Playfair,§ Tredgold,|| barlow,7 

* Treatise on Railroads, 3rd edit. p. 396, et seq. 

t Ibid. p. 355. ■> 

j Mechanics, 1769. Prop. 63. 

| Outlines of Nat. Phil., 1834, Art. 159. 

f| Treatise on Railroads, 1825, p. 46. 

V Math. Diet., Art. Friction. 
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Lardner,* Farcy,+ De Phmbpur,t Pois¬ 
son^ Pratt,|| Whewsll,^ and Moseley.** 
With the last mentioned author Mr. Pole 
had taken an opportunity of conversing upon 
the points in question, and the principles 
adopted in the paper had received the Pro¬ 
fessor’s full approbation, as corresponding 
with those marie uApf in his own treatises, j 

Mr..Vignolas thought that great praise 
was due to Mr. Pole, for the qpearch and 
mathematical reading exhibited in treating 
the question of comparative friction. In the 
former remarks heehad made, if was not liis 
intention to impugn the accuracy of the ab¬ 
stract proposition, “ that friction was inde¬ 
pendent of fhe area of bearing surface," 
any further than to qualify it in its practical 
application, nyth the proviso, “ that proper 
proportions were maintained between the 
area and the pressure, according to the de¬ 
scription of mechanism subjected to* fric¬ 
tion." He therefore desired to consider 
the question, as to how far in practice one 
kind of engine varied from the other in the 
general amount of friction, and to examine 
how far the areas of the bearing surfaces 
were in proportion to the insistent weight, 
caused either by the strain of any angle, or 
by the direct weight on any of the journals 
of the moving parts; this inquiry should 
precede the abstract mathematical investiga¬ 
tion. The friction cf different substances 
would not follow the mathematical rule, 
unless the due proportion between area and 
pressure was ascertained and observed; these 
proportions would be very different iq heavy* 
machinery, such as* marine steam-engines, 
and the axles of railway carriages. With 
these qualifications he agreed with the gene¬ 
ral propositions laid down by Mr. Foie. 

Mr. Murray agreed with Professor Vig- 
noles i# thinking that the extent of surface 
in machines materially affected in practice 
the amount of the friction. He did not 
mean to advocate the correctness of Profes¬ 
sor Vince’s experiments, buf he would draw 
attentiSn to the results quoted by Dr. Gre¬ 
gory,^ in which the difference of Vince’s 
experiments and those of other writers on 
the subject, was ffttributed to their not takjpg 
into account the cohesion of the bodies sRpe- 
rimented upon. Their experiments were 
made with inclined planes, whicn were raised 


• 

* Library of Useful Knowledge, .Mechanics, 3rd 
TreatUsc, Art, 7. 

t Treatise on the Steam Engine, 1827, p.60. 
t Treatise on Locomotive Engines, 1840, chap, 
vill. * 

| Traits de M&anique, 1833, Art. 456. 

|| Mechanical Philosophy, 1836, Art. 118. 

H The Meclianlcs of Engineering, 1841, Art. 101 v 
** Mechanical Principles of Engineering, 1843, 
Art, 133, and Part 3nl, passim, 
tt Gregory’s Mechanics, vol. li. p. 25. m 



358 


INSTITUTION OF CIVIL ENGINEERS 


un ti l the Jodies began to move, and the 
amount of friction was then deduced from 
the angle of inclination that had been given 
to tbe plane: from this mojje it was con* 
tended that no definite laws could be laid 
down. Mr. Murray acknowledged that on 
dry surfaces, within certain limits, the 
amount of friction was riflt influenced by the 
extent of surface; but he contended that in 
practice, ss< different kinds of unguents were 
used, the cohesion arising from the impurity 
and clamminess of these lubricating sub¬ 
stances, must be considered and allowed 
for. 

Major-General Paaley said, that when he 
was quartered at Malta, he tried some ex¬ 
periments on friction, by having a slab of 
Maltese stone, which resembl^l the oolite of 
Bath, rubbed smooth and placed horizon¬ 
tally ; other pieces of smooth-faced stone of 
the satoae quality, but of different areas, were 
then attached to a cord, which was weighted 
and passed over a policy; the weights, which 
were just sufficient to give motion to the 
several pieces of stone, were then noted, and 
it was found that the area of the surface was 
not important, the friction being directly in 
proportion to the insistent weight of the 
stone, lie could therefore corroborate Mr. 
Pole's propositions. 

Mr. Farey considered that Mr. Pole had 
treated the subject of friction so well, and 
had selected his authorities ita such a man¬ 
ner as to establish his position incontroverti- 
bly; he would therefore only remark, that 
in collating the friction experiments for his 
work from Dr. Gregory* and others, he had 
in a measure rejected those of Vince, as 
being on too small a scale, anjl not of suffi¬ 
cient importance to rely upon as authority. 
It must be admitted, that viewing the ques¬ 
tion practically, there were circumstances 
which would influence the proposition. If 
the surface of a journal was so small as to 
drive out the unguent, or to ent into the 
lower bearing, the friction would be unduly 
increased, and the theoretical jmsition 1 would 
no longer bold good. The use of unguents 
would not interfere with the genial propo¬ 
sition, although in practi<£, any substance 
usedtfor lubrication, which, when cold, sok‘- 
dified and became adhesive, might, for a time, 
produce an increase of friction; this of 
course woftld be avoided, but\t would not 
bear upon the general question. 

•Mr. Rennie corroborated the position 
assumed by Mr. Pole, 44 that friction was 
independent of the extent of the rubbing 
surfacehis experiments, which had been 
tried on a large scale, and with various sub¬ 
stances, gave unifonntiy*this result, within 
the limits of abrasion^ when that com¬ 
menced, the bearings Seated and there was 
an end of the theoretical position. a Tbe 


textnre also, of the robbing surfaces altered 
the condition ; for instance, any light body 
covemf will? cloth opposed a considerable 
gesistnnee by tbe friction of the raised nap; 
but if tbe body was weighted, it again came 
within the limits of the law, because it more 
nearly t . resembled hard substances, which 
alone were considered in theory. Hard arid 
soft woods varied, of course, in the same 
manner. c The friction upon each other of 
metals of different degrees of hardness, 
caused in practice, some little variation, but 
it was so slight, that the rule quotift, might 
be safe'y received as correct. 

Mr. Daviscn stated that hf sometime ago 
made several practical experiments with an 
indicator, constructed by Messrs. Maudslay 
and Field, for the purpose of ascertaining 
the power required'to drive various kinds of 
machinery, in Messrs. Truman, Hanbury, 
Buxton, and Co.’s Brewery. 1st. He found, 
that an engine which indicated 50 horses' 
power when fully loaded, showed,^after tbs 
load and the whole of the machinery was 
thrown off, 5 horses’, or one-tenth of the 
whole power. 2nd. 190 feet of horizontj 
and 80 feet of upright shafting, with 31 
hearings, whose supernal area was 3,300 
square fashes, together with 11 pair of spur 
and bevel wheels, varying from 2-Ceet to 9 
feet in diameter, required a power equal to 
7'85 horses. 3rd. A set of three-throw 
pumps, 6 inches in diameter, pumping 120 
barrels per hour, to a height of 165 feet, = 
4*7 horses. By the usual mode of calcula¬ 
tion, (viz., 33,000Jbs. lifted one foot high per 
minute,) it would appear that there was, in 
thio case, friction to the extent of 13 per cent. 
4th. A similar set of three-throw pumps, 6 
inches in diameter, pumping 160 barrels per 
hour, to a height of 140 feet,=6'2 hones. 
By the same mode of calculation as before, 
there was here, friction to the amount of 15 
per cent. 5th. A set of three-throw pumps, 
5 inches in diameter, raising 80 barrels per 
hour, to a blight of 54 feet, = 1 horse. By 
calculation, as before, the friction amounted 
to 124 per cent. 6th. A set of three-throw 
44 starting’ 4 pumps, pumping 250 barrels of 
beer per hour, to a height of 48 feet,•= 4 *87 
horses. By calculation as before, the fric¬ 
tion amounted to 154 per cent. 7th. Two 
pair of iron rollers and an elevator, grinding 
and raising 40 quarters of malt per hour,» 
8*5 horses. 8th. A# ale-mashing machine, 
made by 44 Haigh,’ 4 of Dublin, mashing at 
the time, J00quarters of malt,»5:68 horses* 
9th. Two porter-mashing machines, made 
by 44 Moreland," mashing at the time, 250 
quarters of malt,=10*8 horses. 10th. 95 
feet of horizontal 14 Archimedes screw,” 15 
inches diameter, and an elevator, conveying 
40 quarters of malt per hour, to a height of 
65 feet, =3'13 horses. 
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Mr. Davison promised to continue these 
experiments, and to communicate the results 
to the Institution. * • 


ENQUIRIES AND ANSWERS TO ENQUIRIES. 

Shutting Cast STBBL.-t-Sir, —Having a 
IJu»ntity of worn-out mill-bills, which I should 
be glad to convert into new ones, I should feel 
greatly obliged if you or any of your ifttelligent 
correspondents would inform me whether 
there is any process for “ shutting ” cast- 
steel? Ohr smiths, here, say it* cannot be 
done; but I am informed that there^ is an 
article which, if used in the way that the 
smith uses Sand^viz., by throwing some of 
it on the steel while it is bein| heated, it will 
have the desired effect. By inserting this 
inquiry, at your earliest* convenience, you 
will oblige, Sir, your obedient servant A 
Subscriber to the Mechanics’ Magazine from 
its commencement.—Isle of Wight, March 
25, 1843. 

[The following extract from Mr. Holt- 
zopffel’s invaluable work on Turning and 
..Mfifhanical Manipulation will probably sup¬ 
ply the information walled by our corre¬ 
spondent. 4 4 It is usgal to reserve the cast- 
steel for those works in which the process of 
welding in^nOt required, although, of late 
years, mild cast-steel, or welding cast-steel, 
containing a smaller proportion of carbon, 
lias been rather extensively used; but, in ge¬ 
neral, the harder the steel the less easily will 
it admit of welding, and not unfrequently it 
is altogether inadmissible. The hard, or harsh 
varieties of cast-steel are somewhat mqfu 
manageable: when/uted, borax is used as»a 
defence, instead of sand, either sprinkled on 
in powder, or rubbed on in a lump; and 
cast-steel, otherwise intractable, may be 
sometimes welded to iron by first heating 
the iron pretty smartly, then placing the 
cold steel beside it in the lire, and welding 
them the moment the steel has Acquired its 
maximum temperature, by which time the 
iron will be fully up to the welding hea^ 
When both are put into the fire cold alike, 
the steel is often spoiled before the iron is 
nearly hot enough; and therefore it is gene¬ 
rally usual to heat the iron and steel sepa¬ 
rately, and only to place them in contact • 
towards the conclusion of the period of get¬ 
ting up the heat. In forging works, either 
of iron or steel, the uniformity of the ham¬ 
mering tends greatljbto increase and equalize 
tiyp strength of each material; and in steel, 
judicious and equal forging greatly*leatens, 
also, the after risk in hardening. * * * 
When cast-steel has been spoiled by over- 
heating, .it may be partially recovered by 
four or five re-heatings and quenchings in 
water, each carried to an extent a little less 
and less than the first excess} and, lastly, 


the steel must have a good hammering at 
the ordinary red heat.” A practical worker 
in steel and iron informed us, lately, that he 
made use of pryssiate of potash for the pur¬ 
pose of welding scraps of cast-steel together, 
and found it to answer perfectly.—E d. M. 
M.] 

Reflection ois tub Sun’s Rays.— 
Mr. Editor,—\ was, one morning lately, 
smoking my pipe in the pleasure-ground of 
my residence, in which there is a large pond 
surrounded by groves of trees. The sun was 
shining brilliantly ah the time, although con¬ 
cealed from my view by the thick foliage 
on the trees; its reflection from the water, 
however, beiifg powerful, I was induced, 
from curiosity, to apply the lens winch I 
generally carrjr in my pocket to the same, 
and, applying its concentrated rays or focus 
to a lucifcr match in my band, it presently 
ignited.* I have since frequently tried the 
same experiment, which has been uniformly 
followed by the same results. It is, there¬ 
fore, an established fact, that fire may be 
produced from the shadow or reflection of 
the sun upon water, from whence there can 
be no real heat. The principle upon which 
this is to be accounted for being beyond my 
present comprehension, I should feel greatly 
obliged by its being submitted, through the 
medium of your publication, to the consi¬ 
deration ofour numerous and intelligent 
correspondents; and, with the hope of seeing 
some elucidatory remarks in some future 
Number, I am, Sir, very respectfully, &c., 
J. Francis.—Cranbrook, January 10, 1843. 

[Why should it b^assumed that there can 
be no 44 real heat ” reflected from the sur¬ 
face of the water ? The fact that the match 
was ignited serins to prove that there must 
haveueen sufficient reflected to produce that 
dttect.—o-wEn. M. M.] 

Comparative Liability qp Wrought 
and Cast Iron to Corrosion. —Sir,—You 
would exceedingly oblige me by-stating whe¬ 
ther wrought iron cold water pipes are more 
subjects*) corrosion than east iron ones; and 
whethdl there are circumstances under which 
wrought item will sooner corrode than cast, 
iron ? Yours respectfully, L. M.—March 
l(b 1843. , 9 

[Wrought iron, under all circumstances, 
exccp., when protected by some boating from 
air and moisfore, corrodes much'more ra¬ 
pidly than cast iron.—E d. M. M.] 

Bismuth. —Sir,-j-Can you refer me t m 
any work where I am likely to find a good 
description of the metal “Bismuth,” and 
the uses to which it is applicable ? ’ A Con¬ 
stant Spader.—Southampton-place, Cam¬ 
berwell, March 23, 1843. 

[See Dr. Ure’s Dictionary, Art Bismuth. 
Bring brittle, it is seldom, if ever, employ¬ 
ed by a it.>.lf, but on account of its hiring 
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very readily/, it is much used in alloys—such 
as Newton’s and Rose’s fusible alloys, pew* 
terer’s soft solder, &c.—E d. M.M.] 

Odours. —Sir,—Is it a feet that odours 
do not pass through glass, and what is the 
cause? X. P. 

[It is a fact; and the cause usually as¬ 
signed for it (for want c of a* better) is the 
close texture of the glass. .The subject is, 
however, one of admitted difficulty, and in¬ 
volved In some obscurity.— Ed. M. M.] 

Fall op Bodies. —Sir,—Will you be kind 
enough to supply a solution of the following 
question ? Suppose a vessel moving at 
the rate of 100 miles per hour, with a per¬ 
pendicular mast 100 yards high, and a 6 lb. 
iron ball were released from the top of that 
mast, would it alight on the dtfck at the same 
distance from the centre of the bottom of 
the mast as it was released from at the top ? 
A solution would put an end to a shdrp con¬ 
troversy going fln here, and much oblige 
yours respectfully, A Coal Miner.—Old¬ 
ham, Feb. 20, 1843. 

[The ball will alight on the deck, close to 
the foot of the mast. The reason is, that 
when released from the top, it partakes of 
tbe velocity at which the vessel .is going at 
the time; and during every stage of its 
descent, still maintains the same onward 
velocity. As regards the mast and ball, in 
their relation to each other,, it lnatters not 
whether the vessel is moving or standing' 
still. On the same principle which governs 
this case the slack-wire dancer is enabled, 
while the wire is in full swing, to toss several 
balls from hand to haniT-; and the equestrian 
performer steps from the back of one horse, 
at full gallop, to the back of qpother gallop¬ 
ing alongside at the same rate of speed.— 
Ed. M. M.] , 

Solution op Oxide of Silv£r*in Ni¬ 
tric Acid.— Sir,—Some of your corres¬ 
pondents who are electrotype experimental¬ 
ists would feel much obliged to your corres¬ 
pondent Mr. Rockline,for a description of the 
manner of dissolving the oxide of s^ver in 
citric acid, described at page 217. I preci¬ 
pitated the oxide in a nitrjp solution of sil¬ 
ver ; but this oxide would not dissolve in 
the citric solution, with or without heat. Is 
there any peculiar process required for that 
piftpose, qr any peculiar oxid^ of silver re¬ 
quired ? I am, Sir, A Constant Reader. 

Screw- Cuttino.— Sir,—Being myself a 
practical mechanic, I have had numberless 
opportunities of witnessing a certain phe¬ 
nomenon in screw-cutting, which I dhnnot 
account for. If any of your able corres¬ 
pondents could throw any light on the sub¬ 
ject, 1, as well as many others in a like situ¬ 
ation to myself, woul^feel greatly obliged. 
Supposing, then, I take two pieces of metal, 

. regardless of length, say, one piece d inch 


diameter, and another £ inch diameter, on 
which I wish to cut a similar thread, for 
which purpose I make use of the same pair 
f»f dies. Now, when this is accomplished, 
it will be found by inspection that the worms, 
though cut with the very scfne dies, will not 
correspond withfsach other. I have put the 
question to several in my own line, and br.«e 
not been able to meet with any satisfactory 
answer. ' I am, &c., Light.—Southwark, 
April 24. 

Bliac Ink. —How can I make a perma¬ 
nent blue ihb at a cheap rate ? I4ave tried 
many recipes, but cannot prevent precipita¬ 
tion. J. Jr Jones.—City-road, April 6, 
1843. c * 


NEW publications on the arts and 

SCIENCES PUBLISHED IN MARCH AND 

a'pril, 1843. 

Historical Sketch of the Progress of Pharmacy in 
Great Britain, from the time of its Partial Separa¬ 
tion from the Practice of Medicine unt^l the Estab¬ 
lishment of the Pharmaceutical Society. By Jacob 
Bell. Is. 6d. 

Practical Hee-keeper; or, Concise and Plain In¬ 
structions for the Management of Bees and llkmm* 
By John Milton. 48*6(1. 

The Temple Church: an Account of its Restora¬ 
tion and Repairs. By William Burge, Esq., of the 
Inner TCnple, one of Ifer Majesty’s Counsel. 
3a. (id. ** 

Rural Chemistry. By Edward Solly, Esq., jun. f 
F.ll.S., Experimental Chemist to the Horticultural, 
Society of London, and Lecturer on Chemistry at 
the Royal Institution. 4s. Gd. 

The Hand book of Chemistry. By W. llaleigh 
Baxter, LL.D., Lecturer on Materia Medica ami 
Pharmaceutic Chemistry. 2s. Gd. 

Suggestions to Ironmasters, on increasing the 
Demand for iron; also, to the Ironmasters of Staf¬ 
fordshire, on Competing with those of Scotland and 
Wales. By F. P. Mackelcan, C.K. Is. Gd. 

Machinery—its Tendency; viewed particularly 
in reference to the Working Glasses. By an Artisan. 
Is. 

The Botanical Looker-out among the Wild Flowers 
of the Fields, Woods, and Mountains of England 
and Wales: forming a familiar A^pnthly Guide for 
the Collecting Botanist. By Edwin Lees, F.L.S. 
7s. Gd. u 

Transactions of the Royal Irish Academy. Vol. 
XIX., Part 2* 

.The present volume contains the following scieii- 
tfnc articles:—Rev. Dr. Robinson on the Constant 
of Refraction, determined by Observations with the 
Mural Circle of the Armagh Observatory—* Dr. An¬ 
drews on the Heat developed during the Combina¬ 
tion of Acids and Babes—Rev. Dr. Lloyd; Supple¬ 
ment to a Paper on the Mutual Action of Pei insi¬ 
stent Magnets, considered chiefly In reference to 
their best Relative Position in an Observatory-— 
George J. Knox, Esq.; Supplementary Researches 
on the Direction and Mode of Propagation of the 
Electric Force, and ontthc Source of Electric Deve¬ 
lopment— Sir William R. Hamilton on Fluctuating 
Functions—Dr. Macartney on the Minute Struc¬ 
ture of the Brain of the Chimpanzee, and of tlffe 
Human Idiot, compared \ ith that of the Perfect 
Brain of Man, with some Reflections on the Cerebral 
Functions.—Sir William U. Hamilton on Equations 
of thu Fifth Degree, apd especially on a certain Sys¬ 
tem of Expressions connected with those Equations, 
which Professor Badano has lately proposed.—Sir 
David Brewster on the Compensations of Polarized 
Light, with the Description of a Polarimeter, for 
Measuring Degrees of Polarisation.—Dr. Andrews 
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on the Heat developed during the Fffi'niulien of the 
Metallic Compounds of Chlorine, Bromine, mitt 
Iodine. ft 

The Emigrant's Haud-book of Facts concerning 
Canada, Near Zealand, Australia, Cape of Good 
Hope, &c., with th&reiative advantages each of the 
colonies offers for emigration, aid practical tidvice 
foV^teuding emigrants. By Samuel Butler, Esq. 
With correct maps of Canada and New Zealand. 

A remarkably cheap compendium of the sort of 
information most wauted by intending emigrants; 
drtftm from the most authentic sources, and com¬ 
plied with care and discrimination. • 

A Drawing Book, containing Elementary Instruc¬ 
tions In Drawing, and illustrating the principles of 
Design as applied to Art. No. V. Price flseGrf. 

This is a serial work, produced under the super- 
intendance of she GGbcr ument Council of the School 
of Deslgu, and in every respect wyrthy of the high 
sanction under which it is published. The live 
numbers which hav*? appeared—each containing 
15 sheets, with descriptive letterpress—are con¬ 
fined entirely to outline drawing. The next three 
which are to come are to be devoted to shadowiig. 

Reports and Notes of Cases on Letters Patent 
for inventions. By Thomas Webster, Esq., bar¬ 
rister-at-law. Part III. 

a Mr. Webstar is adding greatly by the present pub¬ 
lication to the obligations he lias already conferred 
on patentees, and all others interested in patents. 
It js by far thebeaf collection which has yet appear- 
*iA-Wrhe present Part coqLiins some important 
cases on the confirmation anujprolongation ol letters 
patent. 

Maguetical Advertisements, or Diverse Pertinent 
Observations, and approved Experiment Concern¬ 
ing the nature and property of the Loadstone. By 
William Barlowe. A new edition, with notes, by 
'William Sturgeon. 

A Treatise on Astrononfy, displaying the Arith¬ 
metical Architecture ol ( the Solar System. By E. 
Henderson, LL.D. Second edition, enlarged, and 
embellished with numerous engraviugs. 


Periodicals devoted to the Arts and Sciences ♦ 

The London, Edinburgh, and Dublin Philosophi¬ 
cal Magazine (being a continuation of TUlocjt's 
Philosophical Magazine, Nicholson's Journal; and 
Thomson's Annals of Philosophy). By Sir David 
Brewster, Richard Tailor, F.S.A..Richard Phillips, 
F.R.S., and Robert Kane, M.D. Third series. Nos. 
144 and 145. 2s. (Id. 

The Edinburgh* New Philosophical Journal. 
Conducted by Professor Jameson. Nos. G7 and G8. 
7a. 6d. 

Among the articles in this Numbcrethe most in¬ 
teresting to mechanical readers is onehy Mr. Sang, 
on Registering the Force of a Driving-Eclt, and an¬ 
other, by Professor Traill, on the Use of Granite for 
Ornamental Purposes. 

The Civil Engineer and Architect's Journal, Nos. 
GG and 67. Is. 6d. % 

Annals of Chemistry and Practical- Pharmacy. 
Nos. 1G and 17. 

The Pharmaceutical Journal and Transactions. 
Edited by Jacob Bell. No. XXII.,'with an Extra 0 
sheet. It. 

The London Journal (Newton's). Nos. 135 and 
13G. 2s. Gd. 

The Repertory of Patent Jhventions. Enlarged 
series. Nos. 3 and 4. • 

Jdo. 3. contains, besides the usual quantity of 
specification matter, a verbatim report offi very in¬ 
teresting lecture lately delivered by Professor Fara¬ 
day at the Royal Institution. 

The Artist's and Amateur's Magazine; a work 
devoted to the interests of the Arts of Design and 
the Cultivation of Taste. Edited by E. V. ltippln- 
gille. No. 1. 

The principal object of this work is “ to open an 
efficient source of information on the subject of the 
Fine Arts, Painting, Sculpture, and Architecture, 
and thus to attempt to reform, cultivate, and refine 
the public taste." 


The Practical Mechanics and Engineer's Maga¬ 
zine. (t.lci^gow.) Parts 13 and 10. 8d. 

The Hinkler. Kart 1.; including Nos. 1 to 7, in¬ 
clusive. Is. 8£d. 


PENDULUM ESCAPEMENTS. 


Sir, —Your "correspondent W. B. Hu&t 
would find souu? practical difficulties in ap¬ 
plying the escapement, as described by him 
in your Jk|agazinc of April 8, page 280, 
arising from the necessary delicacy of the 
action between the "discharging pallet and 
the detent. 

I have alreqfly surmounted that difficulty, 
and have applied the escapement with good 
effect to a clock now under trial at Sir James 
South’s observatory*; and should the per¬ 
formance continue favourable, I shall have 
much pleasure in laying a description before 
the public. 

1 T «. • 

I am, Sir, 

Your obedient servant, 

James Shearer. 


23, Devon shire-street, Queen-square. 
April 16, 1843. 


MR. PHILLIPS’S AERODIPHROS, OR AERIAL 
CARRIER. 

Our readers may have noticed repeated 
advertisements in the newspapers, during the 
last fortnight^ announcing that Mr. W. H. 
Phillips, of 41, Bloomsbury-square, had in¬ 
vented an aerial carriage, with which he 
would make ' 4 an actual transit, or fijght,” 
on the 25th instant* (Tuesday last,) after 
which, but not till then, he would look for 
some reward from the public. Less dis¬ 
trustful than Sir. Baddelcy and Mr. Char- 
nock, he was willing to demonstrate before 
tfie wbokeworld the perfect practicability of 
the thing, and then to trust to national gra¬ 
titude for the rest. The 25th arrived, but 
alas! no ascent. From the following apolo¬ 
getic^ notice, however, which appeared on 
the moftiing of the 25th, it will be seten that 
the ascent is delayed for a short time opjy. 
Ere long, ft seems, it is quite certain to take* 
place 1 •“ • 

V Aerial Carriage.—W. II. Phillips begs 
to inform the public, tbe ascent of the Aero- 
diphros will not take place on che 25th in¬ 
stant, as was Intended; but a stibrt delay 
only will occur in the fulfilment of the in¬ 
ventor’s promises to tye public.—41, Blooms* 
bury-square.” 


LIST OP ENGLISH PATENTS GRANTED BE- 
TWKJE% THE 25tH OF MARCH AND THE 

25th of April, 1843, 

^Nicholas Henri Jean Francois, Comte de Crouy, 
of the Edgware-road, Middlesex, for certain im¬ 
provements in rotary pumps and rotary steam- 
engines? March 25: six months. 

Robert Faraday, of Wardour-street, Soho, gas- 
fitter; for improvements in ventilating gas-burners, 
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and burners for consuming oil, tallow, or other 
matters. (Being a communication.) March 25; 
six months. . 

Sir Samuel Brown, knight, of Blackheath, com¬ 
mander In Her Majesty's navy, for Improvements 
In the construction of breakwaters, and in construct¬ 
ing and erecting lighthouses and beacons, fixed and 
floating, and itrapparatus dDnfteoted therewith, and 
also in anchors for mooring the same, which arc 
applicable to ships or vessel* March 27; six 
months. 

John Sylvester, of Great Russell-street, Middle¬ 
sex, engineer, for certain improvements in pro¬ 
ducing ornamental surfaces on or with iron, appli¬ 
cable In the manufacture stoves and other uses, 
and for Improvements in modifying the transmis¬ 
sion of heat. March 28; six mouths. 

Arthur Dunn, of Rotherhithe* soap-boiler, for 
improvements in treating, purifying, and bleaching 
fatty matters. March 28 ; six months. 

James Fletcher, foreman at the works of Messrs. 
W. Collier and Co., engineers, certain Improve¬ 
ments In machinery or apparatus for spinning cotton 
and other fibrous substances. March 30; six months. 

Frank Hills, of Deptford, manufacturing chemist, 
for certain improvements in steam-boilers or gene¬ 
rators, and in locomotive carriages. March 30; six 
months. 

Paul Provost ilrouiilet, of Hadley, Middlesex, 
gentleman, for certain improvements in apparatus 
foe wanning apartments. March 30; six month#. 

John Aston, of Birmingham, and William Elliott, 
of the same place, button manufacturers, for im¬ 
provements in the manufacture of covered buttons. 
April 4 ; two months. * 

Joseph Broyrne Wilkes, of CheBtprfleld Park, 
Essex, esq., for improvements in treating oils ob¬ 
tained from certain vegetable matters. April I 
six months. 

George Johnston Young, of Uostock-strcet, Old 
Gravel-Jane, Wapping, engineer?for improvements 
in the construction of capstans. April 5; six 
monthly 

Edwin' Whele, of Walsajl, Stafford, for an improve - 
msntpr improvements In machinery for preparing 
wicks used In the making of candles. April <i; six 


months. 

James Boydcll, Junior, of Oak Farm iron wprks, 
near Dudley, Iron-master, for improvements in ma¬ 
nufacturing bam of iron with other metals. April 
7; six months. 

Robert Hawthorne and William Hawthorne, t of 
the town of Ncwcastle-on-Tyne, civil engineers, for 
certain improvement# in locomotive engines, parts 
of which arc applicable to other steam-engines. 
April 7; six months. 

John Miyliell, of Calenlck, Cornwall, for improve¬ 
ments in extracting copper, iron, lead, bismuth, and 
other metals or minerals Jrom tin ore. April 11 ; 
sit months. 

James Napier, of Hoxton, Middlesex, dyer, for 
improvements in preparing or treat! ntfiabrics made 
of dbrous materials, lor covering roofs and the bot¬ 
toms of ships and vessels, and other surfaces; and 
for other uses. April 11s, six months. * 

Moses Poole, of LincolnVinn, gentleman, for im¬ 
provements in the manufacture of ornamented lace 
or net. (Eeing a communication) April 11; six 
months. 

Uriah Clarke, of Leicester, dyer, for improve- 
mnefits in the manufacture of narrow elastic and 
non-clastiafabrics of fibrous material#. April 11; 
six mouths. 

William Tindall, of Coruhill, ship owner, for 
certain improvements in the manufacture of 
fondles. April 11 ; six months. 

William itanwell, of Bowling Grecu-tow, Wool¬ 
wich, artist, for improvements In machinery or 
aratus for registering or indicating the number 
fcrsons which enter any description of carriage, 
room, chamber, or place, and also the num¬ 
ber of passengers and carriages that pasB c along a 
tbndge^road, or way. April 13; six months. 

Wllimm Henry Smith, of Fitsroy-square, civil 


engine^, for oertain improvements in the construc¬ 
tion and manufacture of gloves, mitts, and cuffs, 
fund in fastenings for the same, which may be ap¬ 
plied to articles of dress generally. April 19; six 
months. 

Charles Tayleur, and Jamy Frederick Dupr6, 
of thecVuIcan Fogndry, Lancaster, engineers, and 
Henry Dubs, also of the Vulcan Foundry, enghmrM 
for certain Improvements in boilers. April If; six 
months. t 

James Byroin, of Liverpool, engineer, for an im¬ 
proved system of connexion for working the cranks 
of what are commonly called direct action steam- 
enginefc. April 19; six months. 

Carl Ludtfwick Farwlg, of Ilenriettfi-street, Co¬ 
vent (garden, tin-plate worker, for certain improve¬ 
ments in gas-meters. April 19; six months. 

John Geor&e Bodmer, of Manchester, engineer, 
for certain Improvements hi locomotive steam-en¬ 
gines and carriages to be used upon railways, In 
marine engines and vessels, and in the apparatus 
for propelling the, same, and also in stationary en¬ 
gines, and in apparatus to be connected therewith 
forpuniping water, raising bodies, and for blowing 
. or exhausting air. April 20; six months. 

John lland, of How land-street, Fitzroy-squ&re, 
artist, for Improvements in the manufacture of tin 
and other soft metal lobes. April 20 ; six months. 

Edward Cobbold, of Mel ford, SufKAk, master of 
arts, clerk, for certain improvements iu the mcaus 
of supporting, sustaining, and propelling human 
and other bodies on and in the water. Apry^JU 
six months. j 

Thomas Oram, of Lewisliain, Kent, patent fuel 
manufacturer, aud Ferdinand Charles Warlich, of 
Cccil'htippt, gentleman, for improvements in the 
manufacture of fuel, and in machiuery for manu¬ 
facturing fuel. April 20; six months. 

James Johnston, of Willow-park, Greenock, 
esquire, fur Improvements in the construction of 
steam boilers, and machinery for propelling vessels. 
April 20; six mouths.. 

Richard Prosser, of Birmingham, civil engineer, 
and Job Cutler, ol‘ the same place, civil engineer, 
for improvements in the machinery to be used in 
manufacturing of pipes and bars, and in the appli¬ 
cation of such pipes or bars to various purposes 
April 20; six months. 

John M'Tunca, of Liverpool, manufacturing-che¬ 
mist. for certain improvements in funnels, for con¬ 
ducting liquids Into vessels. April 20; six months. 

Frapcoi# Constant Magloirc Vlollette, of Leices¬ 
ter-square, Middlesex, late advocate, for improve¬ 
ments for warming the interior of railroad, and 
other carriages. (Being a communication.) April 
22; six months. 

Richard (Vreville Pigot, of Old Cavendish-street, 
gentleman, Cor improved apparatus for supporting 
the human body when immersed In water, for the 
purpose of preventing drowning. April 25; six 
months. 

James Moon, of Milman-street, Bedford-row, 
surveyor, top improvements In the manufacture of 
bricke?to boused in the construction of Chimneys 
and flues. April 25; six months. 

William Brockedon, of Devonsliiie-street, 
Qucen's-square, Middlesex, gentleman, for Im¬ 
provements in the manufacture of wadding for 
tire arm,s. April 25; six months. 

'’William Mayo; Lower Clapton, Middlesex, 
aqd John Warmington, of Wandsworth-road, Sur¬ 
rey, gentlemen, for improvements in il& manufhe- 
ftire*of gcratod* liquor#, and on vessels used for 
containing aerated liquors. (Being a communica¬ 
tion.) April 25 1 six months. 

Charles Forster Co 'erlll, of Walsall, Stafford, 
merchant, for certain improvements In the pro¬ 
gressive manufacture of grain into flour or -meal, 
the whole or part, or parts of which improvements 
may be* applied to the ordinary method of manu¬ 
facture. April 27 ; six months. 

John Winspear, of Liverpool, ship-smith, for an 
improved mode of reefing certain sails of ships, and 
other vessels. April 27; six months. 
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GRIFFITH8*8 PASSENGER PROPELLED CARRIAGE. 

Sir,—Having noticed in your valuable accompanying sketch and particulars, 

S blication several desigqp for the con- ( (which are the result of eighteen months 1 
uedon of paSsefiger-propcllcd car- practical.experience,) are at your service; 

riages, 1 was induced to devote a consider- and should any of your leaders wish fur- 

able time in endeavouring to carry one thertparticulafs, I shall nc happy to su»- 

or other iqfo practiem^iscff; but, amongst ply tnem. <* 

the many principles applied, none was J am, Sjr, yourif respectfully, 

attended with such advantageous results Eustatius W. Griffiths, 

OB that of a continued rbtary motion pro- Architect and Surveyor, 

duced by the weighty of the body. The ‘ 24, liou^hton-strcet, strand. <• 

F«. 3. .. 



Description. 

The carriage represented in the ac- omitted in the figure, for the sake of 
companying engravings, although not cle&Vn&S ; 5, guiding-wheel; c, a drum,. 
exactly that which I have hid in use, is, driving pinions fixed on the main axle; 

nevertheless, constructed on the same d, frame huqg on the main axle by iron 

principle, differing only in the arrange- plates, with turned bearings for two axles, 

ment Of a few details. Fig. 1: «« is one Fig. 2; e e, levers employed when turn- 

of two driving-wheels, the other being ing, to ilisconnecfthe inner wheel; fff, 
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box, one half fixed to the nave of each 
driving-wheel, the other sliding on the 
axle acted on by lever f. Fig. 3 exhibits 
the details of tne drum: g t longitudinal 
elevation; h, end elevation; i, sectionj 
hhhh, cross-fairs for pacing th^feet on 
"3 they revolve. 

The arrangement for turning (the dif¬ 
ficulty of which is only to be conceived 
by those who, like myself, have made a 
•practical trial,) is in itself simple, yet 
most efficient. If we consfder, that as 
the driving-wheels are necessarily fixed 
to the axle, gnd that, in "turning, the 
outer wheel performs a greater revo¬ 
lution than*the inner, the need of some 
arrangement to obviatf this difficulty will 
be obvious. The plan I have adopted, 
(which I was kindly assisted in,) “T nave 
found most applicable, as it connects and 
disconnects of itself. 

The principle on which this carriage 
is worked is based on one of the oldest 
".ties in mechanics, viz., that a man'as- 


cending a ladder, and allowing his weight 
to raise a nearly equal one over a puHey- 
wheel, will gxecute double the work,, in 
the same time, that he could by any 
other means. Probably .there may ■ be 
some objection on .account of its putting 
us in mind* of . threw weeks' hard la- 
boUr;" but* the motion is particularly 
slow, as will be found on reference lib the 
proportions—15 revolutions of the drum 
being necessary, ^n one minute, to travel 
at the rate of 10 miles per hour. 

_ The proportions of my original car- 
triage were not so great as those shown in 
the sketch; but even with that, I never 
failed in ascending every hill I wished. 
And as to sjJeed, I may mention, (though 
not without regret,) that an accident ac- 
tually»occurrcu to a person not calculat¬ 
ing on its rapid approach, when, although 
on a level road, it was stated to have been 
travelling at a railroad pace. 

E. W. G. 


MATHEMATICAL DEMONSTtURlON OK TIIB PRINCIPLES OP DREDGE'S PATENT 
IRON BRIDGES. BY THE INVENTOR. 

. (Concluded from page 239.) 


If we refer to the triangle of .equili- sioo in the cord,' when an oblique sub- 
urium, fig. 7, we shall sec by it that the sidiary force is used, may be shown 
law which regulates the fariation of ten- thus— 

m 2 # 

Square of the tension in GH =0P=0 G* + GF 3 ^ j- (cot. J p 4 1) 


Ditto IIA «»EK 5 « EG 1 + KQP* ^ -f cot. 2 p + 9+4(cot. 3 p+cot. p cot.p 1 

16 L o o J 

( -■-1--- - -R-R— ■ —. - ■ ■ - — —. a 

o/cot. 8 p +1 + 4(cot. 2 p +1 + cos. (p —p) v'cot. 8 p +1 (cot. 2 p+1) ) ; 

4 ooo / 


now, (EG 2 +KGP)-4O$ 2 +FG s )=FK 2 +E0 2 +2(FKFG+j>G.EO)« 

JScot. 8 p + 9 + 4(cot. p.cot. p + cot. 5 p)—(cdk. 2 p -Hi) = (2 + cot. a p + cot. p cot. p), 

16 js Q 0 16 4 0 0 

Sothat, . . # 

The tension ^(cot.*p+l) = v'<|wcot.p) 2 + Gte) 2 .(27). 


Ditto ^ ^cot . 2 p +14-4 (&c.) = -/(!» cot. p’+"ju».oot,p)*+ (I w + iw) 2 (28). 

Hence, the square of the tension in subsidiary force, ind the weight suppordd 
H A is greater than the aquane of 'the at G, plus twice the rectangle of the 

tension in G II, by the square of the weight sustained by C H, drawn into the 

weight supported by the subsidiary force cotangent of the angle Ii C I, by the 
C H, plus the square of that weight weight at G drawn into the cotangent of 
drawn into the square of the cotangent the angle, H GI. In fig. 9 the square 

of H C I, together wjth twice the rec- of the tension in any link d e, exceeds 

tangle of the weight sustained by the the square of the tension in p /, by the 

* aa2 
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square of f the weight supported by the 
subsidiary force t o plus the square of 
that weight drawn into the square of the 
cotangent of the angle e % I, together 
with twice the rectangle contained by 
the weight supported by e o, and whole 
amount of weight sustained at f, plus 
twice the rectangle contained *bjr the 
weight sustained by the force e o, drawn 
into the cotangent of the angle e o I, by 
the whole weight at f, drawn into the 
cotangent of the angle* e fx. 


The following table exhibits the re¬ 
lative magnitudes of the tension as they 
exist in the various links of the cord, 
A G, fig. 8. 

Let w, to, to, See., to to, respectively 
o 1 a to 

represent the weight acting in the dire** 
tion of gravity from the point G, t, s, &c. 
to h , aim let the whole amount of weight 
in the lever I G be = to, then, as be¬ 
fore demonstrated, the horizontal thrust 
« to cot./G k = i to cot. f; hence, the 


Tension in G j =» to dot. + ur. - 

o * 

Ditto j * ■= totjot. ^)*+ (to + to) 3 . 

o l 

Ditto i h =» v> cot. py* + (to + to + 

• 0 12 


Ditto hg=» v cot. ^) s +(to + to+to + to) a . 

0 12 3 


Ditto 9 f *=• V(i to cot. Af + (w + w+ to 4- to) 2 . 

0 12 3 4 


Ditto /t o '/(i w cot.'d>) 3 +(w + w + to + to + io+to) J . 

0 1 2 3 r 4 5 


Ditto e-d >=■ w cot. o) s + («M-to + to + to + w + to + w)*. 

*' 'q | 2 j 0 2 0 


Ditto d c =* Va w cot. A)' 2 + (w + w + w + w+to + w+w + w) 3 . 

0 1 2 3 4 3 6 7 

l ■ . ■ ■ 

Ditto ci n to cot. 0) a +(tO + IO+W + tO + tO + tO + IP + IO + to) 9 . 

01 ? 3 4 5 6 7 8 

Ditto 4a » <\/(§ to cot. ^>) 3 +u) + t 0 +w+i 0 +i 0 + to+tv + W'+tD + «») 2 . 

• 0123450788 

Ditto a A=> to cot. &)'*+ (to+ 10 + w+w+tc+w+v> + w+w+v>+w)' i 

‘ ■ 012 346 6780 10 


A Fig. 8. 



Ir fig. 9 the relative amounts of tension in the several parts of the cord, supposing - 
P, ft, ( 0 , &c. to fi to bey G I, * a I, h r I, &c. to a A I, are represented by the table 

as follows:— < 



Tusum in G j = ^(w cot. pY + w 2 . 
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I %$$$$£& 

•h ^ s a a a a a 

ft ft (5 ft <5 (5 (5 
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And, even the difference in tension between at one extremity by a fulcrum, or abut- 

a A and Is a, fig. 9, is greater, consider* ment on which it is free, and Sustained 
ably than the difference between the ex- ‘ in equilibria by one, two, three, or any 
treme links a A and G f % fig. 8. What ' number of forces acting in .different 
has been done in the preceding pages* points; and in different directions, 
applies to a lever or bracket, supported •- * '* *v, . v • 

» ' * •• • Fig. 9*<r •- 



"\ 


: w ) 

Jfccording to this view of the subject, pressures, arc wholly neutralised, for 

a considerable portion Tif the equilibrate whatever effect would arise from the 

ing power depends upon the«thrust in the action of ayy force on one of these levers 
direction of the horizon. But in die case considered by itstrlf, is, in consequence 

of a bridge which consists of two equal, of the connexion, entirely destroyed by 

and similar brackets, placed in opposite the action of the equal and opposite 
directions, and joined together at their force similarly applied, 
remote extremities, these thrusts, or Thus, in fig. 10, F G, and F' G, are 



two equal and similar levers placed in the bar against the point F, the equal 

opposite positions, and connected at G, force acting on the cord P' G baa pre¬ 
in such a manner as to form but one cisely the same tendency to urge it against 

uniform bar resting on its fulcra F the opposite point so-wiat their effects 

and F 7 ; then it is manifest, that if the are completely destroyed, and the bar re¬ 
bar be perfectly rigid, its own weight, mains ip a suspended equilibrium. In 

and the reaction of the fulcra will con- like manner, ifc two other forces be ap- 

stitute an equilibrium, so that there is no pjied at the points H and H 7 , equally 

thrust against the abutments at F and F'< distant from F F', and acting in the di- 

but if the bar, instead of being supported rection H B, and H' B' making equal 

at the points F and F', as here supposed, angles with*the horizon, it iff manifest 

be suspended at its middle point by the that they will also destroy each giber’s 

cords P 7 . G and P G, extending in op- effects, so that tl^re can be no thrust «n 

posite directions, the equilibrium will the points F and P 7 in a horizontal di¬ 
still obtain; yet there will be no thrust rectfon. 

against the abutment in the direction of The same thing may also be 6hown to 
the bar, for, whatever tendency the force take place with regard to the equal and 

acting 6n the cord P G may have to draw opposite forces acting iu the directions 

The engraver lias, by mistake, substituted iu this cut the figure 6 for The Greek p. 
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C £ *nd C' £ \ and, similarly, if any 
number of forces be applied on opposite 
sides of the middle point G, the same ef¬ 
fects will still be produced: consequently, 
in the actual construction -there is no ho¬ 
rizontal thrust to be contemplated, so that 
the calculation is limited to the tension on 
the chain and sustaioi&g-bfin, together 
with the . vertical pressure upon t}ie 
towers, a force which is exerted iu con¬ 
sequence of the retaining chaips in the 
opposite direction. Bqt if the bar be 
separated in the point G, the thrusts in 
the direction of the bar will immediately 
be brought into action, and their effects 


estimated after the manner exemplified 
in the preceding pages. 

In conclusion, I will just apply some 
of the preceding equations by reducing 
them numerically. 

£xample.—Let the length of the lever, 
its weight, and Versed sine, be the same. 
as in the previous example, but let a ver¬ 
tical subsidiary cord, C H, be applied at 
G, as in fig. 8 , at the middle of the length 
of the lever, and suppose one-half of the 
weight on 50 lbs. be supported l/CH, 
one quarter on 25 lbs. at G, and the re¬ 
maining 25 lbs. on the fulcrum at I, by 
equations (14) and (15), 


Tcimon G H«y v'4coDty+ 1 ~ 25-Z4 x 2-904211*+1 = 25^34-73776 = 25 x 5*834 = 

147*35 lbs. ( 


Tension in H A-- */4cot. 2 * + 9)=25</3373776 + 9) = 163*4 lbs. 

4 

So that 163*4 : the sectional area HA:: 147*35 : the sectional area G H. Hence, section 


of G H =the section of H A x *901. 

In order that each bar may be equally 
strained,’ and have a sectional area pro¬ 
portioned to the tension it has *to resist, 

By equation (17), f cot. <f>=tan. IIA1 = 

Let the bracket remain jn every re¬ 
spect the same as in the previous ex¬ 
ample, excepting only the direction G H 
* of the subsidiary force, which is placed 
here in'an inclined position with respect 
to the horizon. Let C here occupy the 

Now, H M=HA sin. HA I 
I M*=1I A cos. H A I- 


the’difference of fcrce in the two bai&> 
M A and G H, is 
163*4—147*35= 16*05 lbs. 

2 x 2*904211 q 1.936X4 ^tan. 62° 41' 2". 

3 

same place as it did in fig. 8 , but put 
AH =8 feet. The angle HAI is not 
at all altered by the different arrange¬ 
ment of the subsidiary force, it being 
here, as before, equal te 62° 41' 2". 

=8 x *888487=7*1079 feet. 

=8 x *458898=3*671184 feet. 


By equations (18) and (19), “ 

I A—H A cos. H A. 1— 13773-3*67118 4^.^^ 17 ° 3 / 21 ", 

I C—IN 40-7*1079 

and, H A , 008, H ft 1 =-78351)6=1 tan. 38°4'5l" 
iC-IN 7 12*8921 

The numeral value of the anglp p and p being known, we have, according to equa- 
tiong ( 20 ), ( 21 ), and ( 22)1 ° * 


Tension GII»- v'cot. 2 p + 1=25 V3*2595117 3 +1 • 25^/11*6243 86 =85*22 lbs. 
4 


Ditto C H= Z v'cot. 2 p + 1=50 V 1*276228*+1 = 50 V2-62&758=81*05 lbs. 

V 2 ( 

. . . .. ■■■■■ * ■■ ■ < ? . " . .. ■■ ■ - 1 1 

Ditto H A,**!? ^cot, s p + 1 + 4 (cdt. a p +1 + cos* (p + p) Vcot. a p +1 (cot. a p +1) = 

4 oo o 

2$ Vl 162*4386+ 4 (2*628738+ '933424 x 3 408 x 1-621) *25V42765726* 163-4 lbs. 

Now, 163*4 : the sectional area of HA:: 85*22 : the section G H; or, section o/GH^ 
section qfH A x fl 521. 
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So that each bar may be equally power* this difference being nearlf five times as 

Ail in sustaining the bracket., The dif- great as that which obtained bj using*a 

ference in tension that actually exists vertical subsidiary force.' 
between the two bars A H£and G H is . , James Dredge. 

loa^-SS^^TS'lblbs.; Bath, Feb. 15,1843, 

DOUBLE PENDULUM B80APEMENT& * 


Fig. 1. * Fig. 2. 



Sir,—In continuation of the paper on locking stud of the detent, G, from the 
Escapements inserted in your Magazine point of tooth 10, which will allow tooth 
of tnc 8th ult., 1 now proceed to fie- 1 to escape from the lever pallet F, the 
scribe a double escapement, which* I lever to assume a perpendicular po- 
fiattcr myself will prove superior to every sition by means of the fulcrum-springs 
other, it is represented in the prefixed E, and the head N, to communicate an 
sketches, figs. 1 and 2, in which tnc same Impuls e»by striking the main pallet M; 
letters refer to similar parts in each figure, the wheel continuing to revolve, tooth 11 
A, the pendulum. B, the scape-wheel, falls on the inclined face of the lever- 
C C C C, the lever, of thelhird order, ( pallet D, and forces the lever to the left, 
the fulcrum being at the springs E (see* until arrested by tooting, falling on the 
figure 3, former communication, p. 281), locking stud of ttife detent H, as shown 
the power being alternately applied at the at figure 2, tooth 11 remaining on the 
lever pallets D and F, and the resistance edge of fhe levgr-pallct D, until released 
at N. by the discharging pallet L, upon thmre- 

G G, and H II, two detents of the thm of the pendulum to the right, strik- 
usual construction; K and L discharging ing against the discharging spring of the 

S allets, qp placed with reference to the detent IT, and drawing the locking stud, 
etents, that the pallqf K shall not touch from tooth 2. 

the detent H, nor the pallet L the de- By removing the detents and disehaig- 

tent G. ' . ing pallets, maklhg a slight alteration in 

M, the main pallet, with a groove suf- the Jevcr pallets, forming the lever head 
ficiently broad cut across it, to admit of N, in the shape of a fork, and either al- 
its passing and repassing the discharging lowing .the fulcrum to remain at E, or 
springs of both detents without touching, by placing it above the scapc-whecl, con* 

, Figure 1 represents the pendulum vi- verting tnc lever into (fee of the first 
brating to the left and about to draw the order, this escapement will correspond 
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with the lever ^escapement of a watch, 
and from*its greater simplicity may be 
made at a less expense; but where ex¬ 
treme accuracy is requiretj, I think it 
inferior to that just described. 

I am not aware of any practical or 
theoretical objection to the impulse being 
given at the bottom 6i the pendulum; 
but should any exist, thesq escapements 
may be applied to any part of the pen¬ 
dulum-rod that may be desired, by hav¬ 
ing a short bar carrying the discharging 
and main pallets fixed to the rod at right 
angles to unlock the scape-wheel and re¬ 
ceive the impulse as the ppndulum vi¬ 
brates; and in the construction of an 
escapement upon these principles, it is 
indispensable to preserve '.he relative 
distance of the different parts under the 
ordinary variations of temperature; this 
may easily be attained by placing the 
clock upon a plate of metal suspended by 
two or more strong bars from the cock 
at the back of the frame, to which the 
pendulum is generally attached, or by 
suspending the pendulum from the apex 
of a quadrangular pyramid or obelisk, 
composed of four bars fastened together 
at top, and screwed to a plate at the 
bottom, on which the clock is to be 
placed—the bars, plate, pendulum-rod 
and stirrup, detents, lever, scape-wheel 
and its frame, being all made of the 
same material, viz., cast steel/ 

I shall conclude this )png account, with 
observing, that the dead-beat escapement 
would probably be improved by placing 
the point of suspension of the pendulum 
higher than the axis, or centre of motion 
of the pallets, substituting a forkfcd' lever 
for the crutch, and inserting a stud in 
the pendulum-rod to unlock the scape- 
wheel, and receive the impulse as in the 
lever escapemelu of ,.t watch; thij» ap¬ 
pears so simple as not to require a figure 
to explain it, but should any person 
desire further information, I shall be 
mob happy to afford it, and have only to 
request, in return, that the result of any 
trials with escapements upon these prin¬ 
ciples may be reported. 1 

I am, Sir* 

° Your most obedient servant, 

W. B. Hunt. 

Custom House. April 8, 1.H-I3. • 

WALKER'S WATER ELEVATOR. 

Sir,—About a year a^o I visited Mr. 
Walker's manufactory, in Crooked-lane, 


to see his Water Elevator in action, and 
afterwards wrote down a few observations 
illustrative 6f the view I was led to en¬ 
tertain of its mode of operation, intend¬ 
ing to arrange and make them the sub¬ 
ject of a communication to your Maga¬ 
zine ; j)ut I at^rst defend it, and then 
indefinitely postponed it. Should you sot 
think them now out of date, or unworthy 
of a place in your pages, they may, pos¬ 
sibly, be of some use. 

It serves often to assist our concep¬ 
tions of a 'thing, to view it first under 
the mbs( simple form in which it can 
be presented to us. I we uld * say, then, 
that a familiar, though perhaps inade¬ 
quate, illustration of the principle of 
Mr. Walker’s machine may be had, by 
a person taking a glass of water in his 
hand, and projecting it forward, and then 
suddenly drawing back his hand: the 
water, obeying the first impulse, will be 
carried forward, while the empty glass 
alone will come back in the hand; only, 
as (he glass is close*! at "bottom, the fc.e 
exit of the water'will be somewhat im¬ 
peded by the pressure* of the air on its 
surface :Miut if we suppose an aperture 
in the bottom of the glass, which is un¬ 
closed in the act of projecting it, the 
water will move freely forward when the 
vessel is drawn back. For the glass, we 
have only to substitute a long tube, with 
a moveable bottom or valve, and place it 
in ^ pail, or open vessel of water, and 
mo v e it rapidly up and down, projecting 
forward, not one, but successive portions 
of water, and w r e shall ha/e Mr. Walker’s 
Elevator in its'most simple form, sending 
forth a continuous discharge of water at 
the upper end. 

The effect may be thus explained. 
The water, J>y a single throw or upward 
movement of the tube, is projected, or 
ascends to a certain height, w'ith a velo- 
loeity or momentum gradually decreas¬ 
ing, according to the law of bodies^, pro¬ 
jected against gravity. The intensity or 
force of each upward throw or stroke, 
and the time between "each, are supposed 
to be constant and uniform; so that each 
successive portion* of water projected 
would ascend to the same height, and in 
the* same ,time, if nothing impeded, i. e., 
if we suppose for a moment, for the sake 
of illustration, that each portion of water 
were successively annihilated as it reached 
its assigned height. With these under¬ 
stood conditions, let the line A B repre¬ 
sent the tube, and C the height to wnich 
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A • 



the water would ascend by a single up¬ 
ward throw, or sffoke of the tube; and 
let C C', an inch on this line, represent 
the space which the quantity of water 
projected by a single upstroke would oc¬ 
cupy in the tube; then 1' 1 will repre¬ 
sent the first projected portion of water, 
which rises to the height C C', where its 
momentum would become extinguished, 
its velocity rapidly diminishing before it 
reaches that point. But, as all the par¬ 
ticles of the column 1* 1 will partake of 
the same velocity, the lower part of the* 
column, at 1, moving with a greatly di¬ 
minished velocity, will be overtaken and 
impinged upon, at a pdlnt somewhat be¬ 
low C, by the upper particles of the next 
projected portion of water, which' having 
a velocity or momentum that would carry 
■them up to C, will therefore, at the point 
of impact, bevmoving with much greater 
velocity than the lower particles of 1. By 
the impact it will communicate part of its 


own momentum to the firm portion, and 
lose as much itself; the effect which 
will be, that the first would be carried to 
some point higher up, as 1", before the 
momentum became extinct, and the lower 
part,. 2, of the two united portions would 
fall just as much short of reaching C. 
But the third jfcoje&ed portion will im¬ 
pinge on the tyro preceding at a point 
still lower down in the tube than 2, and 
while they # yet possess a certain amount 
of momentum; and, as the lower the 
point of impact the greater will be the 
velocity and momentum of the impinging 
body, it will*superadd a comparatively 
greater increment of momentum, which 
would carry them to a point still rela¬ 
tively higher id the tube, as 1'”, before it 
became extinguished, while the lower end 
of the column would be at 3, a pbint 
still lower than 2. In* like manner, 
the fourth projected portion of water will 
impinge at a greater advantage than the 
third, both as having itself a greater mo¬ 
mentum, and as impinging on a column 
having a greater momentum at the point 
of impact ;*and so on with the succeed¬ 
ing ones, until the water reaches the top 
of the tube, and is discharged, when the 
lower end of the column, the point of 
impact, will become stationary. In prac¬ 
tice this point will be found not far from 
the bottom of the tube, and nearly coin¬ 
cident with the top of the upward styoke; 
insomuch that the^ultimate action of the 
instrument would seem at first sight to 
resolve itselfVinto a series of distinct and 
rapid acts or direct pressure of the bot¬ 
tom of the tube on the ascending column, 
rather thin into the projection of succes¬ 
sive portions of water through an inter¬ 
mediate space. But, in fact, the rapid 
motions of the tube arc so many acts of 
a percussive or projectile'force, whether 
the water be projected or brought into 
immediate contact with the ascentjjng 
column .during the upward stroke; anu 
the whole phenomena are more obvioufly 
referable to a force of this kjnd, than to 
pressure, in its ordinary acceptation, of a 
slowly applied and continuous force, and 
implying the counterpressure of the body 
pressed upon. But counterpressure aif& 
momentum are inconsistent with each 
othef, and to the extent in which mo- 
mentun^exiBts, is counterpressure taken 
off. 


Herein, then, lies the essential distinc¬ 
tion between Mr. Walker's elevator and 
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the lifting-putyp. The piston of the 
latter acts by continuous pressure through¬ 
out the upward stroke on the superincum¬ 
bent column of water, measured from the 
piston to the point of discharge, and sus¬ 
tains itself the count ^pressure of that 
column. The same remark applies also 
to the forcing-pump, unless it is worked 
by such a rapid motion #s to put and 
keep in movement the whole column of 
water forced up by the momentum com¬ 
municated to it; to wjiich extent, there¬ 
fore, the counterpressure could be taken 
off. And, in fact, we have in the fire- 
engine an instance of the fi»rcing-puinp 
acting in this very way; for it is only in 
virtue of the momentum communicated 
to the water by the rapid c and vigorous 
working of the handles, that it is carried 
with' such impetus along the whole length 
of hose, and then projected with so much 
force many feet beyond the muzzle. 

It follows from what has just been said, 
that it is not necessary to the action of 
Mr. Walker's machine, that a motion 
should be given to the tube, though Mr. 
W. has adopted this way of working it; 
for the same effect would follow if the 
tube were stationary, and motion com¬ 
municated to a loose piston and valve at 
the bottom of the tube. And certainly 
this would be the most facile way of 
working the single elevator; ps w'e should 
thereby avoid the incumbrance of having 
to keep successively raising a great weight 
of tube; but then it would be destructive 
of the uses for which the single elevator 
is intended; for it could no longer be 
used as a portable haud instrument ir 
the variety of ways it is now capable of 
being employed. The same objection 
of the weight of the tubes to be lifted 
does not apply to the double elevator or 
stationary machine > as the tubes t coun¬ 
terbalance each other, and their united 
weight is transferred to a certain amount 
of iriction of the axis of oscillation on the 
gudgeons or supports. There may also 
be practical,, considerations not immedi¬ 
ately apparent, which may render Mr. 
W.'s arrangement of making the tubes 
moveable, preferable to the other method. 
f I am, &v. &c. 

April, 1843. N. N. L. 


CHEAP INSTRUMENT FOB. MKASUiRnG HO¬ 
RIZONTAL ANGLES. 

Sir,—In Mr. Simms’s admirable Trea¬ 
tise on Astronomical and Surveying In¬ 


struments, it is shown how to divide a 
circle, or lay off an'anglc with the beam 
compasses; in the same way shall the in¬ 
strument I am now about to desoribe di¬ 
vide a circle in the field, or find the ah- 
gular distance between any two objects. 
The wdius chesen by Mr. Simms is 5 
inches, mine is 50 inches; therefor# in 
principle and practice the two instru¬ 
ments are identical: in short, it was Mr. 
Simms's book suggested to me the con¬ 
struction af\d use of this instruihent. I 
thank you, Mr. Editor, for your recom¬ 
mendation f>( this work, in our 22nd 
volume; indeed, it is iAI slight benefit 
conferred by the Mechanics' Magazine , 
that we have an excellent guide in the 
choice of books. * 

The instrument is adapted to a table of 
natural sines, and consists, principally, of 
tw o radial arms, that open and close upon 
a joint, very much like a carpepter’s rule; 
there is a sight-vane set up upon each 
arm, at the distance of 50 inches from 
the centre of the ji.int. The instrument, 
when in use, is mounted upon three staves 
stuck fast into the grrfund; one of these 
staves tiks a hole in its top, to receive the 
shank of the centre sight-vane, and the 
two forward staves are fitted with short 
T heads, so as to admit of a little lateral* 
motion in setting the arms, with a simple 
contrivance for clamping. The forward 
sight-vanes are very thin and narrow 
slips of brass, let into the wood with the 
pofht of a knife; the centre sight-vane 
is a piece of sheet brass, with a fine slit 
in it; to this is riveted a round Bbank, 
for the convenience of tuning it at right 
angles with either limb; the joint is put 
together with a single tongue of sheet 
brass, inseitcd intij, the middle of its 
thickness. 1 

There is another jointed instrument 
similar to the above, but rather more 
slightly made; tb : s has five ten-inch 
divisions laid off from the centre M the 
joint upon each limb, and the value as¬ 
signed to each of thesp divisions is 1000. 
This part I use, ty connexion with a ten- 
inch scale, for measuring the chord, or 
distance between the forward sight vanes, 
after they are correctly adjusted to the 
angle between two objects. The Beale 
may be divided td inches and tenths, and 
let an inch at one end be divided into 
100 parts—or 50, if you like, for sake of 
distinctness—and half a division may be 
estimated. Now the radius of tjhe instru¬ 
ment being 50, the chord of an arc will 
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be equal to the natural sine of half that 
arc, and, as the chord can measured 
to four places of decimals, it will be^scen, 
upon inspection of a table of natural sines,, 
that an angle can be measured by this* 
instrument to one minute of a degree. 

As a pocket ebmpanionsto the instru- 
merft, I use a set of tables recently pub¬ 
lished, the joint production of Hr. Gre¬ 
gory and Messrs. Woolhouse and Hann; 
in which is a table of natural sines to 
every degree and minute of th&quaclrant, 
also tables of the logarithms of numbers, 
and of the trigonometric funqtfons,’quite 
sufficient for ordinary purposes.. It con¬ 
tains, also, numerous other nautical and 
astronomical tables. In my humble 
opinion, this is a work which no man of 
figures, who is aware of its existence, 
would be without. 

Perhaps this instrument is scarcely 
adapted fe.** a professional man; and, for 
my own part, I should prefer that correct 
and^beautiful instrument the theodolite; 
but a common theodolite would cost nine 
guineas, whereas this instrument can be 
made (except the fecale), by almost any 
person, for leBs than that numbeifof shil¬ 
lings. When set up for use, it looks very 
typical of triangulation, and when the 
'sight vanes are removed—which can be 
done in an instant—it will tic up very 
close, presenting asmall bundle of straight 
iecesof deal, weighing altogether 8 J lbs. 
have tested it by an ordnance map of 
my own locality, and find it will make 
a very close approximation. - 

Your magazine being an indispensable 
companion in #rery Mechanics’ Institu¬ 
tion in the kingdom, besides having a most 
extensive individual circulation, I have 
no doubt but some of your readers would 
be glad to meet these hints for the con¬ 
struction of a cheap, simple, and efficient 
instrument. Yours truly, 

J. Loosb. 

Woltttton, April 34,1843. 
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Mr. Robert Brown of Jlwell, Surrey, 
has lately produced a most dedided and 
important improvement of the common 
flower pot, by .which moisture is so ef¬ 
fectually retained, as to prevent the too 
common injury refilling from the drying 
up of the delicate fibres of the plants. 
They are simply nftde hollow sided (sec 
engraving) so as to hold water, which, by 
constant, but slow percolation, keeps up 
a uniform^ degree of coolness as well as 
humidity. In the specimens exhibited 
at the Horticultural Society's rooms, 21, 
Regent-street, no difference is observable 
externally, between tlie ordinary, and the 
improved garden pot, while its advant¬ 
ages must be obvious to all, particularly 
when the plants arc exposed to the power¬ 
ful influence of the sun. 

Professor Liridlcy, in the Gardener's 
Chronicle for Dec. 3, 1842, speaks of it 
in the following commendatory terms: 

** Wc forget what was promised by the 
voluptuary to him who should procure him 
a new pleasure; but we know that he who 
contrives a new instrument of real value in 
gardening deserves a much better reward— 
gratitude and support of those who are be¬ 
nefited by it. Such an invention is now 
before us. 

“ Mr. Robert Brown, a potter of Ewell, 
has contrived a garden pot, with close hol¬ 
low sides, which may be filled with water, or 
left empty, rils circumstances may dictate. 

“ We regard this as a contrivance 6f very 
great value. Evcrf body knows how much 
plants suffer duringsummer from the heat and 
dryness of toe pots in which they are grow¬ 
ing, and how continually it is required to 
R>bviato> Vie inconvenience by placing one pot 
within another, or by surrounding them with 
moss, or by plunging them in soil. All this 
is rendered unnecessary by the contrivance 
in question; for if the sides .of the pot arc 
left empty, the strotoffilif air contained in 
themVill prevent the earth from becoming 
heated; and if they are filled with water, the 
inconvenience of over-watering, on the one 
band, or over-drying, on the other, will be 
prevented in Bummer ^because water will be 
continually filtering slowly thftmgh the inside 
lining as tfib roots require it. * The latter 
reason will make it invaluable for striking 
cuttings, and for window gardens, wheqp it 
is almost impossible to keep plants duly 
supplied with moisture, even if the servants 
entrusted with the duty would give them- 
selvestVie trouble to attend to it. 

11 We are quite aware that pots have been 
already made with double open sides; but 
they are very different, and far less useful, 
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than those of Mr. Brown with double closed 
sides. We therefore trust that the patentee 
will receive that patronage from the public 
which so very useful a contrivance entitles 
liitn to.” „ # ' 


HIGH FRESSU RE PSTE/PM-VESSELS. 

Sir,—Not having had an opportunity of 
reading your valuable Journal fur many 
months, I find in the Notices of No. 980, 
for May, 1842, an article depreciating the 
use of high-pressure ftcam, as employed in 
that interesting experimental boat, the 
Locomotive , No. 1, which 1 find etna* 
nates from your correspondent “ Vulcan,” 
The boiler, of which “ Vulcan” com¬ 
plains as being dangerouc, is one of the 
tubular kind used in locomotive engines, 
and has stood the test of some years’ 
work on one-of the foreign railroads, 
having been returned to this country 
from its insufficiency of size, engines of a 
much larger description having been re¬ 
quired. Now, sir, “Vulcan” can hardly 
be ignorant that our railway engineers 
are in the habit of constructing high-pres¬ 
sure boilers to withstand the internal 
pressure of 70 or 80lbs. with as great safety 
as low pressure with 4or 5lbs. to the inch. 
Why then Bhould not the like be adopted 
on board Of steam-vessels ? It is notin my 
memory to have heard of the explosion of 
one of our modern tubular Boilers. Has 
“ Vulcan” examined the boiler of Loco¬ 
motive No. 1, and found it defective ? If 
so, his remarks would be worthy of the 
greatest praise; but if no?, why has he 
attempted to depreciate so worthy an un¬ 
dertaking ? I should not hav<T tVoublcd 
you with this, but hearing that the Loco¬ 
motive is about to renew her duties on the 
fiver, I hope to prevent further unjust 
prejudice againtt Yours,*&c., 

April 20, 1843. DiCdUE. 

£ Although “ Dicque”'Joes not recollect 
any instance of the explosion of one«of 
our modern^tubular boilers, we can help, 
him to S|veral. There was one on the 
Dublin and ICingBtown Railway; another 
on the Stockton and Darlington; and 
ttfc other day a very^ fatal one on the 
Sheffield and Rotherham, by which seve¬ 
ral lives were lost. Certainly, however, 
the instances are, on the whole, very few; 
and a dorm of construction which has 
proved so safe op land, cannot be 60 ex¬ 
cessively dangerous, as apprehended by 


FALLACY, ETC. 

some, at sea. The chief objection in our 
opinion tq the extension of the high pres- 
surtf system to steam navigation, is, that 
on board steam vessels, the passengers 
arc in such close proximity to tne boilers, 
that were an explosion* jto occur, the de¬ 
structive consequences t m ust be unavoid¬ 
ably most calamitous; while on railway 
trains,,the engine is so much ahead of the 
passengers (though not perhaps so much 
so as it ought to lie,) that the chance 
of injury to life or limb from^explosions 
is comparatively small,—E d. M. M. 


THE PILBROW FALLACY—AND ALLEGED 

DUPLICATION OF FORCE,FROM IMPACT. 

£ir,—-*Your readers are much obliged to 
Mr. Cheverton for the light he has thrown 
upon the Pilbrow fallacy. On one point 
only do 1 feel disposed to differ from him. 
He seems to consider it to be perfectly 
established, by the experiments of Bos- 
sut, that “ the pleasure of impact may be 
greater than that which remotely origi¬ 
nates it.” Now, wnat is this but saying, 
that a.i effect may be greater than its 
cause? Du Buat and Smeaton, seeing 
how impossible this was, sought to re-* 
concile Bossut’s experiments with truth, 
by suggesting that the vein of fluid ex¬ 
pands in the act of impact; so that, in¬ 
stead of the pressure of impact being es¬ 
timated by tne area of the orifice of eifiis- 
sk>n, it ought to be estimated by’the area 
of the circle of fluid, (whatever that may 
be,) which presses immediately against 
the resisting body, in#vhich case the 
wonder would cease. You, Sir, again, 
have a different theory: you think that 
an increase of. pressure at the point of 
impingement is Wt a natural consequence 
of narrowing the .channel of emission, 
(particularly in the way proposed by Mr. 
Pilbrow), but tha* there is, on the other 
hand, such a waste of powei** from 
increase of friction,, and, in the case 
uf steam, from Iosb of heat also, that 
there is on the whole no gain. 'Which 
of these theories js the sounder, or whe¬ 
ther either Of them iajust the thing, I dp 
not presume to say-; but certainly either 
of them would account'much more ra¬ 
tionally for the phenomenon in question, 
than tne supposition of the vein of fluid 
doubling, of itself the power Imparted 
to it. Accounted for, in some way, it 
certainly can be, without requiring of 
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nature an impossibility. Proof there is 
none, as yet, that there is any doubling 
of power in the case; though prayed it 
ought surely to be, before we argue about 
it. We have not even any thing like a 
plausible reason*assigned for such a thing 
taking place, <dr. Pil brow's hollowing 
of The resisting body, (his sole sufficient 
reason after being laughed by ypu out of 
the Velocity theory with which lie started,) 
but enables that body to hold more of the 
impingrAg fluid than it did before* not to 
add one atom of quantity or force to it; 
and the notions of his dumb-q|ruck%ham- 
pion, “ Sctflpclf*’ whether it be bis newly- 
found “force of reVcrsah” or his disco¬ 
very that velocity is both oue thing and 
another thing at the same time, (so well 
handled by Mr. Cheverton,) hre sip ply 
nonsensical. Even Mr. Cheverton’s own 
doctrine of momentum falls far short of 
the necessity of the case. Jtor, be the 
momentum of any body projected hori¬ 
zontally what it may, the measure of its 
fiwfee is still .that which produces or ftri- 
ginates it, and no other. The momentum 
of itself adds nolhiflg; on the contrary, it 
diminishes in a constantly lessening ratio 
from the moment of projection. In short, 
Sir, as you have all along contended, and 
contended rightly, you can get no more 
powrer out of a boiler than there is in it: 
you may use that power so economically, 
as to turn nearly every particle of it to 
account—by working it expansively* for 
example, to the utmost limits of the ex¬ 
pansion theory—or you may waste it enor¬ 
mously and foolishly, as Mr. Pilbrow pro¬ 
poses to do; Upt you can no more add to 
it, from any source external to the boiler 
itself than you can of your own will add 
an inch to your stature. • 

. 1 am, Sir, your obedient servant, 

Probe. 

Loudon, May 1,1843. 


MR. FUBJIOW’S THEORY. 

Sir,—In the 24th volume of your Ma¬ 
gazine, page 453v will be found a com¬ 
munication from me, relative to improve¬ 
ments connected^wiffi paddle-wheels, in 
which there is an account of some expe¬ 
riments not unworthy of notice witVrc- 
ference to Mr. PilbroW’s theory, and the 
^importance of a novel principle in me¬ 
chanics, not sufficiently attended to. The 
account of the experiments was extracted 
from flrande’s Journal of Science, for 


the year 1820, and was seated by him to 
be taken from some foreign Journal of 
’Science. The experiments had fo* their 
object to ascertain the force of a jet of 
water on two disks of equal area; one of 
these disks had fr plain area, the other 
had a small rim raised round the edge; 
the dimensidhs of the disks were not 
given, but the fall of water was from (» 
to 10 feet. Tne force of the jet in one 
experiment, with the plain disk, was 5 
pounds; and, with the same head of 
water, it was 11 pounds 6p the disk with 
the rim. in a second experiment, the 
results wcre*7 pounds and 15 pounds. A 
third experiment gave 9 pounds and 20 
pounds; that is, the disk with the smooth 
surface oppofed a resistance to the jet of 
water by one-half less than the disk with 
the raised rim round the edge. The ef¬ 
fect from the introduction of this prin¬ 
ciple in the above experiments was so 
considerable, the arrangement so simple, 
and its applicability of such a general na¬ 
ture, that it is really surprising that more 
attempts have not been made, before this, 
to investigate and apply it in practical 
mechanics. Mr. Pilbrow has the merit 
of being the first to discover its utility, 
and your correspondent, “ Scalpel,” to 
appreciate its* value. 

I am, Sir, &c., 

X. y. 35. 

[The experiments in question were 
made with a fall of water, where the 
force of gravity was superadded to the 
weight of ihe falling body, and have no 
applicability to the case of a fluid column 
rojcgtqfl horizontally by means of the 
ead pressure of a reservoir of water or 
steam. The 11 merit,” quoad hoc, of 
Mr. Pilbrow must, therefore, consist in 
discovering an Analogy where there is 
none*, and of “ Seller,” in appreciating 
the value of that futile discovery.—lid. 
M. M.]« 


mr. henson's flying machine - how 

ONE DIFFICULTY MAY BE HEMOVl'.D. 

Sir,—When I first read an account of the 
flying machine, ut obstacle to its succcvs 
presented itself to*me. I refer to the resist¬ 
ant offered by the wings, in consequence of 
their oblique position, to the descent of the 
machine down the inclined plane, which 
would detract greatly frdm the initial velo¬ 
city which might otherwise be attained. I 
see, by another account that tide obstacle 
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has not been overlooked by the inventor, 
who lias ft plarrfor obviating it. This plan 
is, to have the wings furled until the very 
inst&nt that the machine is launched into the 
air, when, by some mechaiflcal contrivance, 
they are to be suddenly unfurled. 

Now, tills method seems to me for from 
being the best that can be devised. It ap¬ 
pears to be liable to the following objections. 
1. The apparatus must be- somewlurt com¬ 
plicated, and,, consequently, liable to de¬ 
rangement. 2. It nrust be verv difficult of 
management, in consequence of the necessity 
of netting it in operation at a certain instant 
of time. The consequence of a failure in 
either of these two respects would be most 
disastrous. 3. I doubt very much whether, 
in the circumstances, it would be possible to 
unAirl the membranes wit** sufficient ra¬ 
pidity, or indeed at all, by any power which 
will, be at command. And, 4. Ttye having 
the wings so constructed as to admit of being 
furled or unfurled must, I conceive, inter¬ 
fere most materially with the proper distri¬ 
bution of stays, &c. This last consideration 
seems to me of much importance, as the strain 
upon the wings will necessarily be very great. 

The plan by which 1 would propose to 
obviate the difficulty is very simple. Let 
the hind wheels be larger than the fore 
wheel, so that the plane of the membrane, 
in the descent of the machine, might be pa¬ 
rallel to the inclined plane. .In this case the 
of the membrane will be presented to 
air, and will occasion no greater rc- 
ice than the simple frame-work would 
®**tw>.other case. I am, Sir, &c., 1*. 

®°in lu. • 

TENTS GRANTED All SCOTLAND 

lIST op pR.cn 22, to Avail. 22,1843. 

^Olj \Ie Walters, of Columan-Slrfbt, Lon- 
Cregory •*» f° r improvements in the mannfac- 
( ’on, and chlorides, and In obtaining the 

lure of chj peroxides of manganese, in the resi- 
uxidcs a*ds of such manufacture. (Being a com- 
nvary uon from abroad.) Sealed, March 23, Id 13. 
BiQufies (SreenshicTua,Monteitli-row, Glasgow, 
gentleman, for Improvements in the manufacture 
of compositions for covering Toads, streets, and 
other ways and surfaces, and in rendering fabrics 
waterproof, to be used for covering buildings, bales, 
paffitAges, and for other useful purposes. March 23. 

Andrew Barclay, engineer and brassfoundhr, 
Kilmarnock, >yr, Scotland, for certain improve¬ 
ments in lustres, chandeliers, pendants ami appa¬ 
ratus connoted therewith, to be ustd with gas, oils, 
and other substances. March 24. 

James Fletcher, foreman at the works of Messrs. 
M. Collier and Co., engineer*, of Salford, Lancaster, 
foT certain improvements m machinery or appa¬ 
ratus for spinning cotton and other fibrous sub¬ 
stances. March 27. • 

* William Henry James, of St. Martin’s-lane, Lon¬ 
don, civil engineer, for certain improvements in rail¬ 
ways and carriage ways, railway and other carriages, 
and in the modes of propelling the said carriages, 
parts of which improvements are applicable to the 
reduction of friction in other machines. March 27 


Claude Edward Deutsche, Fricour’s Hotel, Saint 
Martin's-laue, Middlesex, g< ntlcman, for improve¬ 
ments in combining materials to be used for ce¬ 
menting purposes, and for the preventing the pas¬ 
sage of fluids, and also for forming or constructing 
articles from such compositions of materials. (Being 
a communication from abroad.) March 30. . 

John Juckes, of Putney, Surrey, gentleman, for 
improvements In furnaces. March 30. 

Thrnas Edge, af Great Pet</-street,Westminster, 
gas apparatus manufacturer, for certain improve¬ 
ments in apparatus for measuring gas, water, and 
other fluids. March 30. 

llohcrt William Sicvier, of ITenrlettif-atrcet, 
Cavendish-square, Middlesex, gentleman, for cer¬ 
tain improvement4* in looms for weaving, and in 
the mode or method of producing plaffl or figured 
goods or fabrics. April 3. 

Jaircs Byrom, of Liverpool, Lancaster, engineer, 
for an improved system of connexion for working 
the cranks of what are comtr nly Allied direct ac¬ 
tion stcam-engilies. April 3. 

Peter Kagenbusch, of Wetter-on-Iihin, In West¬ 
phalia, Jn the kingdom of Prussia, dyer, now re¬ 
siding in the parish of Lych, in the couirty of York, 
in England, for certain improvements in the treat¬ 
ment or the alum roch, or schist, and in the manu¬ 
facture and application of the products derived 
therefrom. April G. 

Charles Frederick Guitard, of lHrcliin-lanc, Lon¬ 
don, notary public, for certain improvements in tun 
construction of railways, and of railway carriages. 
(Being a communication from abroad.) April I!). 

Robert Faraday, of Wardour-street, Soho, Middle¬ 
sex, gas litter, for iirjro vein cuts In the coiffi.ruc- 
tfon of railways, and *>f railway carriages. (Being 
a communication from abroad.) April 19. 

41 The Revenue in Jeopatdy from Spurious Che - 
mistryf is the title of a very remarkable pampjilet 
which has made its appearance tills week front the 
pen of Dr. Ure, and cannot fail, on many accounts, 
to obtain universal attention. We have not room 
in our present Number to go into details, but tho 
general facts are theseAn article under the name 
of wood naphLha has been for some time past im¬ 
ported in large quantities into this country from 
the United States and other foreign countries. A 
specimen of it having been referred by the Hoard 

Customs to Dr. Ure, he pronounced it to he 
alcohol in disguise— alcohol which, as every ouo 
knows, pays a high duty in England, but is untaxed 
in America, France, &c., whore It may be manufac¬ 
tured for two shillings a gallon. Professor Brando, 
of the Royal Institution, and Professor Graham, of 
tlic University College, having been then consulted, 
both declared that the article contained no alcohol 
whatever, or, at least, not enough |o beof the small¬ 
est consequence! Dr. Ure persisted in the correct¬ 
ness of his report; new trials and experiments were 
made; other chemists wero called in; and much 
amusing correspondence follov ed ‘between the va¬ 
rious parties concerned. The result has been tho 
establishment beyond all doubt of the perfect correct¬ 
ness of Dr. Ure's original analysis, and the extreme 
erroneousness of tho counter-jreports of* Messrs. 
Brande and Graham. In .the case pf. one sample, 
there was but five per cent, of naphtha, and ninety- 
yive per cent . of strong alcohdt iff Professor Branuo 
has, with commendable candour, .acknowledged 
that he was In error; but Professor Graham is 
sulky and silent; while Dr. Ure, with very .excusa¬ 
ble feelings of exultation, indites this 11 song of 
triumph' 1 over both. We shall return to tho subject. 

Intending Patentees may be supplied 
gratis with Instructions , by application (post- 
paid) to Messrs. J. C. Robertson and C<b, 
ICC, Fleet-street, by whom is kept the only 
Complete Registry ok Patents Extant 
from 1617 to the present time. 
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DESCRIPTION OF TICK PATENT METHOD OF PROPELLING VESSELS BY MEANS OF 
A CAPSTAN PADDLS-SAIL AND PADDLES, tflTH OR WITHOUT THE AID OF 
STEAM. INVENTED A’ CAPTAIN WOOI^LEY, R. N. BY THE INVENTOR. 

[Patent dated July 1.1,1830; Specification enrolled, August 13, 1840.] 


1. Of theJCapstan. 

The object of the present improve¬ 
ment in ships' capstans is to obtain more 
power, a more simple application of ma¬ 
chinery, and greater speed than are ob¬ 
tainable from the capstan constructed ac¬ 
cording to a previous patent of the in- 
entors. This is effected by the follow- 
ng means:— * 

First. Instead of the power turning 
the spindle which turns the wheel, the 
circumference of which communicates 
the power elsewhere, the power in this 
new capstan .is immediately communi¬ 
cated from the drum-head to the circum¬ 
ference, or barrel of the capstan, which 
turns round upon the spindle, and thus a 
greater power is obtained. 

Second. Mo inside machinery is ap¬ 
plied to the barrel of the capstan, which 
retains, therefore all its original simpli¬ 
city and strength. 

Third The number of cogs in the 
three small wheels which revolve on (the 
newly applied) arms that are squared 
upon the spindle, and that act within 
the drum - head, are so calculated, and har¬ 
monize so with the number of cogs of 
that wheel, which fo squared upon the 
head of the barrel, as also with those of 
the great spurwliccl, which is imme¬ 
diately within the drum-head, that there 
is speed in a great measure pbtaint'd, 
combined with power. In this consists 
the chief merit of the discovery it 
being such a combination for power and 
speed as we have not been hitherto ac¬ 
quainted within mechanics. * # 

This capstan stauds in its ordinary 
place in ships for thp usual purpose of 
weaving up the anchor, and will serve to 
work tne chain pumps. And in a river, 
or, in the cose of a calm, it serves, by* 
meaus«of a hand, to turn the spindle of 
the paddle-sail to be afterwards described. 
For, unlike the former patent capstan, 
where it was necelsary to walk round 
four times nearly to get one turn of the 
barrel, in tills capstan the barrel-turns 
twice when the drum-head is hove round 
once. 

Fig. 3 of the accompanying engravings 
is an elevation of the improved capstan, 
and fig. 4, a plan. • 


Of th$ Capstan' Paddle-sail. 

The object of the paddle-sail as for 
ships (p sail steadily at about two points 
from the wind, making use of steam 
with paddles where it is applicable, as an 
auxiliary It is shown as a} plied to a 
vessel in the elevation, fig. 1, and plan, 
fig.* 3. .The cast-iron spindle of the 

. Fig. b. 



Fig. 4. 



wheel stands in the centre of the keel, or, 
a little abaft it, and the paddles before 
it, where the submarine paddle is not 
used; and the spindle is partly squared 
in order that the brass rim to which the 
downhauls of the sails are fastened, may 
slide up and dowu, except immediately* 
under the truck (or nave), where the 
spindle travel# round within a brass 
tube, to which the iron stays, or rigging, 
are affixed. 

The truck, or nave, is wood and iron; it 
is as flat as the eight square holes in it for 
the reception of the shafts will admit of, 
and is fixed horizontally on a shoulder 
on top of the spindle. 

The shafts are eight wood or brass 




iron tubes placed .on the nave horizon¬ 
tally, and steadied by f&ur iron rods from 
the top of the spindle above the nave. 
The circle round the! shafts is thin plate - 
iron, flat to the wind, or it may be slight 
rope for small craft. 

There arc eight slight perpendicular 
pins fastened at their centres to the rim 
of the wheel at the end of each shaft, 
or, a little before them, and bent to the 
wind to support the sails by means of the 
gear. • 

The upper sails are kept up a little l?y 
the gear, from the pins, and small brass 
springs may be attached to it, that the 
upper sails may fall more flat to the 
wind. 

The sails are eight in number, namely, 
four large, for fine weatherand four 
small for stormy; and the eight are set 
off the wind, at three or four points, and 
the four go close to it. The part of their 
frames next the shafts are thin brass 
plates With hinges, which are confined to 
the shafts by rings; and the upper and 
lower piyts of the frames of each sail, 
above and below the shafts, are made of 
light materials. The ( sails are in the 
form of, and stand out horizontally from, 
the shafts, like butterflies, and arc drawn 
in, and out, upon the shafts as required.* 

The paddle-sail, whi&h always goes 
round one way, is so contrived, that, at 
full speed, the sails may be spilled, and 
drawn into the nave in a minute when 
the wheel can be stopped, and the sails 
taken down. 


Below the deck, the spindle turns the 
spindle of the paddles l>y means of a 
crank; or, by a pulley, it turns the sub¬ 
marine paudles. 

The diameter of the paddle-sail is in 
proportion to the beam of the vessel, and 
may extend on each side as far as a 
main yard. 

The effect of the paddle-propelling 
sail upon a vessel, as proved by experi¬ 
ment, is, that independently of foremast, 
bowsprit, and smul mizen (which are 
proposed to be rigged, polacca fashion,) 
she will kcJp steadily, with the helm 
amidships, to either tack, at about two 
punts «fr»m the wind, and be propelled 
fast; but with good steerage way, and 
nearly head to wind, or quite so with 
the auxiliary of steam, faster with the 
paddle sail. Off th^\ wind, assisted by 
the hyad square sails, Bhe will be as 
quick as need be. When becalmed, or 
in a river* and without steam, with this 
new patent capstan, the barrel of which 
resolves twice, when the drum-head is 
hove round by the bars once, *the spindle 
of the paddU-sail may be turned by 
means of a band, which will turn the 
paddles. s * 

Steamers may try the paddle-Bail at a 
trivial,cxpense. 

The paiddlc-sail and paddles will be 
found useful to any kind of vessels, ex¬ 
cept in rivers; particularly to those na¬ 
vigating between the tropics, such as the 
packet steamers. It is well adapted also 
for fishing boats. 
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382 TIIE PRINCIPLES OF 

. 3. Ojf the*Capstan Paddles , 

The submarine paddle-wheel, to which 
is fitted the paddle-sail, rotates vertically 
under the ship’s counter, one on each 
side of what is called the dead wood ; or 
one paddle only may Ig* uspd placed in 
the dead wood. They are on the same 
principles as the paddle-sajl, and act in 
the same way, reversed; with the excep¬ 
tion, that one wing is used instead of 
two, to each shaft. Sgj the explanatory 
figures, of which fig. a is a stern view, 
and fig. G a side view. 

The shafts are two in each paddle, one 
opposite to the other; the one wing to 
each shaft is so contrived that it col¬ 
lapses and opens when in jP straight line 
with.the keel, as the ship gets way at the 
moment only that it can do so *, fcud by 
one wing opening the reverse way to this 
on the opposite side, that propels in a 
straight line also with the ship’s keel. 
The rapidity of the revolution (though 
not half of the screw is necessary,) gives 
the same effect as if only one whole 
paddle-sail (in four) acted oir the water 
vertically. 

The paddles arc turned by means of a 
band from the spindle of the paddle-sail, 
and either the spindle of the paddles re¬ 
volves, and the band forms a wheel, in 
the ship within the counter; or the pad¬ 
dle spindle is a fixture, and the baud goes 
over the ship's stern,(And turns a wheel 
to which the paddles are attached that 
revolve on the spindle. %l 

Tm: rniNciei.Ks of akuiat. i.dboWrioN 

—TUB OIUKOTIONS TO Mil. UF.NSOX’s 

PLAN KXAMIXKD. 

Sir,—In further prosecution of my at¬ 
tempt to illustraTtr'ihc principles «f aerial 
locomotion, by means of remarks on the 
objections made to Mr. Hcraou’s ma¬ 
chine, I wish now to cafl the attention of 
your readers to three articles, in as m^ny 
different publications, which, though dis¬ 
similar /n appearance aud results, are 
■founded on the same principle, and that, 
I, believe, an incorrect one. 

The first of them appeared in the 
Railway Magazine of the 15th of April, 
and professes to show' that Mr. Henson 
will require a power of 13,.'>50 horses!! 1 
This result is brought about by assuming, 
first, that water and fuel for a day’s con¬ 
sumption arc to be carried in the machine; 
and, secondly, that all the water is {brown 
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away when it has once been converted 
into steam, hnd done its duty: and for 
these items the writer adds 50,400 lbs. to 
tfte 3,000 lbs. assigned by Mr. Henson as 
the total weight of his machine, fuel, 
water, g and c.vrgy. Now, Mr. Ilcnsou, I 
believe, never contcmplaRd, or professed 
a capability of, carrying fuel foran entire 
day: he%as contented himself with«pro- 
posing to carry what the present state of 
mcchaftical science may enable ^him to 
carry, and Shortening his flights accord¬ 
ingly.* As to water, he needs only a very 
small suppl/, for waste, sjpee the working 
water is condensed and used again, with¬ 
out end. The writer of the Railway 
Mayazine article^quotes Newton's Jour* . 
nal as his authority for the details: if he 
hadoccn cautious, or fortunate enough 
to consult more correct and complete ac¬ 
counts of the invention, he w’ould havq 
spared himself this blunder. * 

The two articles referred to form the 
staple of one in ^he : Illustrated Poly¬ 
technic Review , in which the erroneous 
statements of the former arc very faith¬ 
fully and cxaetly reproduced. It needs, 
therefore, no separate answer. , 

Divested, however, of the error I have 
pointed out, and its consequences, this* 
calculation is found to rest on the same 
principle as that of the A then as am, April 
8 ; and since the fallacy by which it is 
vitiated is one of a kind very likely to 
entrap well-read mechanists, it is import¬ 
ant tliat it should be clearly exposed. 
The talent and candour of the last-men¬ 
tioned publication are above my praise; 
and the good humour of its article on 
this subject will, I trust, be met in a like 
spirit. t 

In my first communication on this sub¬ 
ject, ( Meek . May., No. 1025,) I stated 
that Mr. Henson's machine, after being 
started at the requisite velocity, is sus¬ 
tained by the impulse of the aii; on its 
inclined under surface; * but since this 
•impulse not only sustains, hut retards it, 
a power is required to neutralist? the re¬ 
tardation, and thereby to continue the 
sustentation and*the flight. The Rail¬ 
way Magazine writer says—* 1 Yes; nut 
the power required for neutralising'the 
retardation is just equal to that winch 
would hinder the direct fall; and since 
we know how fast surfaces bearing given 
loads will fall through the air, W'c know 
what power w'ill sustain themof, to 
give his own words, “ the power of the 
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engine to propel the body through the 
air must be equal to the poycr of engine 
necessary to balance the direct fatl of the 
mass." Then appealing to a table of Ins 
own for the velocity of fall, he computes 
therefrom the requisite power. 

The Athentfiim comes to the same 
conclusion more shortly, by treating the 
machine as a great umbrella, qjr a para¬ 
chute; and, taking the load at two* thirds 
of a pound to the square foot, concludes 
by the common theory, that tjie fall would 
be 18 feet per second, and the power re¬ 
quired to prevent it, GO horses. * 

This view o^thc subject treats the ma¬ 
chine just^as it would, if it had no hori¬ 
zontal motion through the air, and herein 
is its mistake. If this wiew were correct, 
no bird could sk itn as a rook does: it^m ust 
fall, according to it, at the rate of IS feet 
per second, if it be loaded with two-thirds 
of a pound per square foot; or about IG 
feet if loaded, as according to Mr. Bishop, 
with half a pound per square foot: and 
doubtless it would do'so if it had no pro¬ 
gressive motion. ■ Half an hour's walk in 
the fields is all that is requisite to over¬ 
turn this position. Kooks and daws will 
be found to proceed for 10 or 20 seconds 
together, without the slightest motion of 
the wings, and with very little apparent 
descent. To mention the last* instances 
I chanced to observe:—Half-a-dozen of 
these black-coated aeronauts were gam¬ 
bolling and curvetting on and aboui the 
upper branches of a tree in Kensington- 
gardens; one of them, in rising suddenly 
to avoid his fellows, nearly lost his hori¬ 
zontal velocity, and had to flap away 
sharply for a few strokes, to keep himself 
from falling; after a little more fun, he 
was again nearly at a stand-still, when 
two or three beats of the wings set him 
agoing, and he skimmed away within a 
few feet of the tops of the trees, not 
making another stroke until he had pass¬ 
ed oVer two trees, which I found to be 
about one hundred yards distant from 
each other; and no perceptible descent 
had occurred. Now, if he were then 
travelling at the ordinary rate of the 
crow, or say 20 miles an hour, his flight 
of 100 yards must have occupied about 
10 seconds; and instead of * being, as 
nearly as I could juuge, as far above the 
tops of the trees as ever, he ought, by 
the argument of the writers I have quoted, 

* Query—Is not this printed by mistake for 100 
horsepower I For 30 —?lii98*19. 

• SUAl.M 


to have been at the foot of them; for, 
certainly, they are not ft)0 fefct high- A 
few evenings afterwards, I chanced to 
cross a favourite field of a flock of tlirtc 
birds, where many instances occurred of 
much longer skimming flight than that I 
have described; # tliejr were the perform¬ 
ances of birds arriving at the field, and 
at the end of each, when the bird wished 
to conic to tnc ground, he had to dimi¬ 
nish his Jiorizontal velocity by circuitous 
descent, or to tuyn himself beak down¬ 
wards, so as to present the edge of tlic 
wings to the air, checking his coumi 
when near* the ground by regaining his 
customary position. In all these cases, 
the descent was very small, so long us 
tho horizontal velocity was preserved. 
Some of the birds, however, gave me a 
still bPttcr opportunity of judging bf the 
very small amount or the descent, for 
they skimmed along, for more than a 
hundred yards together, within less than 
a yard of the ground, which was that of 
a very level meadow: I could nurceivc 
very little descent, and at the end of the 
flight the birds got rid of their horizontal 
speed, cither by rising to the height due 
to it, and then gently descending, or by 
parsing beyond the spot at which they 
intended to -alight, and* turning round; 
or by raising the head and expanding , 
the tail so as to present as large a surface 
as possible at a large angle to thy air in 
front. It was clcaf, in every case, that the 
loss of the horizontal velocity was neces¬ 
sary to enable them to come to the ground. 
These are observations which any body 
may # easily repeat: I might readily add to 
them others which differ in appearance, 
but depend on the same principle; but 
these arc sufficient for my purpose. 

Now, here wc avoid all question as to the 
muscular power ofvilfc bird; that power is 
perfectly at rest, and the wings arc out- 
Btretchud and rigid; the living fabric has 
become strictly a moving body, governed 
Jby mechanical principles. But the re¬ 
sult does not accord with«the proposed 
theory; tl}c bird should fall JG feet per 
second, after attaining the maximum ve¬ 
locity ; but it falls scarcely at all. This 
.is surely enough to shake our faith iff the 
conclusions of our friends of the Rail¬ 
way Magazine, and the Athenaum. 

It, is important to know' something 
more of this discrepancy; for it is upon 
the magnitude of the velocity of fall that 
their adverse deductions are founded 
because with 9 given surface such ft 
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weight falls so rapidly, it requires such 
an amount of poiver to sustain it. If it 
fell less rapidly it would require less 
pop er; if it were in a denser medium, it 
would fall less rapidly, and, fts far as the 
argument of the Athenaeum goes, would 
require less power; if it were supported 
by a solid body it would require no power 
at all for its translation, except that re¬ 
quired to overcome friction fltc. 

Let us then trace back the argument 
by which this velocity of fall is establish¬ 
ed, and see whether itnvally applies to 
the case. It begins with the imaginary 
case, (which it never leaves,} of a free 
and single impact of each particle of the 
fluid, on a surface perpendicular to its 
path; and it supposes that w,hcn the im¬ 
pact is over, the particle as to all further 
effect,, disappears. On this supposition 
a body loaded with a pound to the square 
foot, should fall in air of atmospheric 
density, 29*15 feet per second, and with 
half that load, 20*01 feet; but the real 
fall is only, at most, 2*2 and 10 feet re¬ 
spectively. The body falls as though it 
were resisted, in manner according to 
the theory, but by a fluid of greater 
density. 

But this fact, so well calculated to keep 
true philosophic vigilance in action, is 
not all. The theory goes bn to show 
that if we still adhere to the supposition 
of a single and final effect of each par - 
tide, the force of oblique impact in the 
direction of the motion* of the wind or 

plane is — _/* = gin s r; ( Mechanics* 

Magazine , No. 1025, p. 261, aVtif the ' 
authorities there quoted,) and this repre¬ 
sentation of its amount allows for the 
error already discovered. It is in this 
state of the theory 4luU our authors* ap¬ 
ply it to this case, and it is precisely 
against that application that the ^caution 
l ventured to suggest at page 262, No. 
1023J was directed. Let us see what thq, 
theoretical result is worth by comparing 
it with experimental facts. 

The angles with which we have to do 
are small: Sir G. Cayley says, (Mecha¬ 
nic^ Magazine , No. 10?5, p. 264) that 
one in ten certainly exceeds that of most 
birds, and probably one in sixtertr- is 
nearer the truth. The first of these cor¬ 
responds to about 5° 42', and the second 
to 6° 35'; the only angle near to these 
yn the experimental table to which I 
."hall have to refer, is that of 5* to which 


therefore we will confine our attention. 
This table occurs in Hutton's Dictionary, 
Art. Repistaifce, and is copied in Gre¬ 
gory's Mechanics , vol. i. p. 563; and, 
psobably in other works. It gives the 
experimented resistance of the air, to a 
plane whose area was 32 square inches, 
set at various angles to*its path, qpd 
moving with a velocity of 12 feet per 
second. At 5° it states, that the resist¬ 
ance was *013 oz.; now the theory above 
described makes it only r 


/ 12 a x sin* 'b° x 16x32 \ 

(- S00* 144 — )*00°678o*. 

or but one part in twenty-two of that 
which it was really found to be. The 
immediate effect of this resistance on the 
plane is the same* in that direction, as 
wouldt be produced by a medium 22 
times denser than air, and in such a me¬ 
dium the body would fall, not 16 feet in 

( I B \ ^ 

—J 3*8 feet; and 


the *power required 1 , as deduced from 
these additional considerations, (but ac¬ 
cording to the principle of the Athe¬ 
naeum,) 1b not 60 or 100 horses, but 

* 


lbs. feet, 
/ 3000 x 3 * 8 x 00 


V 


33000 




20 * 7 horses- 


power. This conclusion serves to show* that 
the'“ answer” given by the writer in the 
Athftnteum is not to be relied on ; and it 
may* further suggest, though but inex¬ 
actly, the cause of the very small descent 
of birds while skimming. ‘ 

But the manner in which the subject 
is put in the Railway Magazine allows 
of a rejoinder to this effect:—“ Suppose 
the medium be so increased in density, 
and the direct fall so much retarded, it 
is still the same condensed medium, act¬ 
ing with a correspondingly increased 
effect, which resists the flight, as well as 
sustains the body, and therefore our con¬ 
clusion still holds good, that the power 
ofvthe engine to propel the body through 
the air must be equal to the power of the 
engine necessary to balance the direct 
fall of the mass." 0 To invalidate this 
conclusion, it is sufficient for the present 
to observe,- that it depends for its truth 
on the assumption, 4bat the fluid medium 
is in such a condition as to act with equal 
force in every direction; now with a 
dynamical disturbance so violent as to 
increase its pressure in one direction 
twenty or thirty times, we have no right 
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to assume any such thing, until we know 
something of the mode in which that in¬ 
crease of pressure is produced* and with 
what other effects it is attended. It*may 
strengthen our doubts of the correctness # 
of this assumption to remember, that the 
whole theory is based on the supposition 
that each particle disappear immediately 
after the impact, and that in the case of 
very oblique impulses it is evident that, 
on being reflected from the surface, the 
particles which struck in its anterior 
portion must greatly interfere* with the 
action of those which impinge on the 
hinder part but in what manner or to 
what effect is not*yet shown. 

It is then, perhaps, not too much 
to say, that neitner of these w'ritors has 
succeeded in showing th<? impossibility of 
Mr. Henson's success. And here 1et«nc 
observe, that my position is not that 
that inventor absolutely will succeed, 
(although I-think it highly probable that, 
he will,) but that we have not, in our 
existing science, the means, when fairly 
applied, of proving thai he will not; arid 
I trust the considerations adduced above 
will show, that if he has not the support 
of absolute demonstration, he has in his 
favour a degree of probability more than 
sufficient to justify the prudence both of 
his own perseverance, and of the expen¬ 
diture and confidence of his supporters. 

May 10th, 18-1.1. L.L. 

P. S. I hope soon, perhaps next week, 
to submit to your readers, with your per¬ 
mission, an examination of M. Chabrier’s 
theory of flight vhich was brought be¬ 
fore tnem by Mr. Bishop, and is given 
at considerable length in that gentleman’s 
able article on Motion in Todd’s “Cyclo¬ 
pedia of Anatomy and Physiology.” 

The Aerial sepeme is honoured with 
no less than three articles in the last 
number of the Artizan; of which the 
greater part of two is occupied with re¬ 
plying to me. My only answer is, to 
request such persons as may feel suf¬ 
ficient interest in the subject, to read all 
the original articles over again. As to* 
correcting the mistakes of the Artizan 
in this matter, as fast *w they occur, it is 
evidently a hopeleu task. 

Your correspondent, “ P.,” will Joe 
glad to learn that M'-,Henson adopts a 
device by which the wings are made pa¬ 
rallel to the plane, except near the foot 
of it, where the front edge of the wings 
is lifted, so as to produce the requisite 
angle of elevation. L. L. 


MB. PILBROW’s “ DISCOYBBY.” 

Sir,—It being the best, and,shortest 
mode of deciding on a disputed case in 
science, to show at once wherein lies the 
truth, and theipprove the same by prin-* 
ciples and lows which are undeniably na¬ 
tural, I shall follow the precept, by ad¬ 
mitting the possibility of the steam at the 
nozzle, or rather beyond the nozzle, of 
the discharging-pipe having a greater 
force than it had when within the boiler. 
And, for this reason, that'that which con¬ 
stitutes the force of* steam is not derived 
from cither the water within, or the fire 
beneath the boiler, but from the medium 
of space which exists every where, and 
into all things has more or lees free ac¬ 
cess ; and bcc^pse, also, there is the pro¬ 
bability that the steam, in passing through 
the “ thjee-quarters of an inch spaqe,” 
may acquire, from the air. in that space, 
additional increments of the said medium, 
which is the cause of all physical force 
in the entire system of nature. But, as 
my Philosophy* is not the Newtonian, by 
the greater portion of which all are misled 
—for it is not the philosophy of nature, 
—it is necessary that natural principles, 
and circumstances in support of advanced 
principles, should be stated, in order that 
others may understand by what steps 
the conclusion 'is arrived at, that, in par¬ 
ticular instances, the force of steam may 
be greater at a distance from, than within 
the boiler. 

All bodies being formed of inert, un¬ 
alterable atoms, possess no force, or 
means of ft.'cc, within themselves, and 
can experience no change, bodily or 
atomic, Ivat of a local nature, which im¬ 
plies motion, which is the effect of phy¬ 
sical impulse. Motion being the only 
physical effect, there must be a Cause as 
universal as motion; and the motion of 
the in^rt bodies of the planets indicates, 
that, as nothing short of a medium oc¬ 
cupying space can retain the whole host 
of heavenly bodies in endless motion, so 
in the impulsive pressure of this medium 
consists the sole physical fon,e of nature. 
One cause o? forcible motion is alone re¬ 
quired, such cause being universal, for 
the production of the common effect, 
motion; having in mind, that effect 
means the consequence of impulse pre- 

• The •• Philosophy'* of our esteemed corres¬ 
pondent, Mr. Pasley, forms the subject of an 8vo. 
volume, which be published in 183(i, and wMch 
it is Impossible to redd without hiph respect fbr 
the ability of the writer, however we may fee) com¬ 
pelled to dissent from his conclusions. [Ed. M.M.] 
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vious to result. . -And were all the atoms 
of terrestrial matter spherical, and the 
smallest interstices formed by atomic ag- 
graation, larger than the atoms of the 
medium of space, then woulft the medium 
of space be continuous from without to 
the interior of even the densest bodies, 
as is the surroundinf water with the 
water in the case of a submerged sponge. 
And then would the force 4f the general 
pressure externally exerted act on atoms, 
to collapse them together as solfd bodies; 
afterwards to contract them, or increase 
tlicir density; and, when exerted inter¬ 
nally, to expand bodies and convert them 
into air or vapour, according to the me¬ 
dium in which each may be circum¬ 
stanced. Thus, from the universal fun¬ 
damental principle, inertia —rof which 
Newtonians make an innate force —is 
dcduciblc consistently, and it may be said 
demonstrated, that the pressure of the 
medium of space is the physical cause of 
every physical effect—that is, of all mo¬ 
tion. 

While it is imagined that bodies have 
heat communicated to them by fire, the 
contrary is the fact universally. All bo¬ 
dies suffer loss by'fire, and heat has no 
physical existence. Heat is but a sensa¬ 
tion, which indicates that its remote cause, 
the fire, is not hot; as the sensation 
sound indicates the fact, that a bell nei¬ 
ther includes nor makes material sound. 
The pfbmoting cause of a sensation has 
no similitude with the Sensation. Heat 
is one of our feelings. The natural fact, 
then, is, that all bodies suffer loss by 
means of fire: paper, candles, all kinds 
of fuel, the iron bars of stoves, atufhitts' 
of pokers, all suffer loss; even the air is 
deprived^of -its oxygen by fire and com¬ 
bustion. Thus, from the law being ge¬ 
neral, communicating and radiating the 
physical non-entity heat, is cvidently*false 
philosophy. t 

When bodies experience no loss of 
weight or derangement of texture by fire c 
they suffer loss of free electric matter 
only. Of this matter the cylinder of the 
electrifying machine contributes little or 
none when revolved before a fire; its 
electric atmosphere is forced from it, and 
towards the fire. 

The loss suffered by water on the dire 
consists of one or more of the elements 
of the water, which is forced downwards, 
collects on the bottom of the vessel, as 
may be noticed in glass retorts and bright 


saucepans, in the form of small air-bub¬ 
bles, which arc eventually forced through 
the bottom into the fire. The whole of 
the portion of water thus de-electfized 
gas been decomposed: it has lost to the 
fire some elementary matter—the com¬ 
plement of its elements is thrown over. 
The latter are not the whole of steam, 
their volume being many hundred times 
less than*that of steam is proof. m 
The elementary matter forced out of 
the water into the fire is succeeded by 
an influx df the medium of spacp, the 
quantity and force of whicn expands the 
water, and throws out, atethe %ame time, 
the elementary .matter just mentioned, 
which, with an enormous accession of the 


medium of space,.altogether form steam. 
The force, therefore, of steam is derived 
from* the pressure of this medium. Steam 
becomes converted to water as it acquires 
elementary matter of the sanop kind as 
that of which the water it was formed 
had been deprived by fire. The return 
of this matter displaces the mediunof of 
space, and water is the result. Cold being 
but a sensation, there 4s no such physical 
agent concerned in the formation of water 
from steam: unalterable matter cannot 
be made hot or cold. He who shall first 
galvanize, or otherwise de-electrize water, 
as is done by means of fire, will be en¬ 
abled to pay oft 1 the national debt 1 
Now, as the fire is constantly dc- elec¬ 
trizing the water in the boiler, and as the 
area of the boiler is of a limited space, it 
would appear that much more of tne me¬ 
dium of space would chter the boiler, 
were there space for its reception; which 
seems proved by the steam being forced 
against the safety-valve, so as to make 
it give way, or if not, to explode the 
boiler itself.? From which it is conceiv¬ 
able that steam, when suddenly let off 
into the cylinder or chest, ana instan¬ 
taneously allowed to pass through a nar¬ 
row tube to impinge on an object* only 
three-fourths of an inch distant—that in 
its passage through the air from the dis¬ 
charging orifice it mayacquire an additional 
portion of the medium of space, and if so, 
the increased impetus of the steam is 
nothing improbable, arid without having 
recourse to the motion of velooity, which* 
is an element of momentum, begetting 
power which includes matter and velocity. 
Velocity is another name for motion; 
motion is an effect, and implies that it has 
for cause something physical, and in a 
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state of force; which some thing, or body, 
is perfectly distinct from that which is put 
and kept in motion, or in a state oft velo¬ 
city. As the effect, motion cr velocity, 
must become cause to increase itself, the? 
irrationality of the idea is evident. Then, 
when wc deduct the philosopher’s,heat, 
also,«r-wliat arc ail these but effects of phy¬ 
sical impulse, force, motion and velocity ? 
WhaCWemains for the acting cause among 
the inert masses of solids, fluids, and air, of 
which the world is composed, to originate 
motion, produce expansion ancf give force 
to steam, if wc do not refer # to the uni¬ 
versal cause? which keeps the planets in 
motion, and which, from its universality, 
indicates that it has universal services to 
perform ? . 

The acquired force of steam after leav¬ 
ing the boiler, which constitutes the uis-’ 
covcry of Mr. Pilbrow, was discovered 
also by Mr. Parkes, C. £., in the year 
1811, and recorded in the Mechanics' 
Magazine: wherein it is stated by Mr. 
Parses, himself, that V this extra forfie, 
or percussion stroke, has been given to 
the piston by a fordfe which is perfectly 
distinct from the steam's elasticaforcc." 
The steam, from being suddenly let into 
the cylinder, permits some additional 
portion of the medium of space entering 
with it,' but which quickly subsides; ana 
this extra quantity it is which con¬ 
stitutes the extra force of Mr. Parkes, 
as a similar acquirement docs Mr. IJil- 
brow’s extra force beyond the nozzle* of 
the orifice of discharge. The principles 
and theory arc*thc same in both in¬ 
stances ; and the whole which has been 
stated as the philosophy of steam is per¬ 
fectly consistent with the inert nature of 
matter. • 

W-hile the anti-natural, thc«false philo¬ 
sophy of the present day continues to be 
maintained, no wonder, thattfrom want 
of a natural basis of philosophising, the 
most cogent reasons, and most strictly 
inductive reasoning should be unproduc¬ 
tive of unity of opinion as to the modus 
operands by which results arc brought 
about. Although results are always such 
as they should be, thfir illustrations are 
all fallacious, and "but mere guess-work 
wherein cause, procedure and effect, are 
not consistent with Hie inertia of mat¬ 
ter. The numerous causes so arbitra¬ 
rily assumed in modern philosophy, 
stand self-proved to be of mere 
fanciful origin, by illustration so fre¬ 


quently requiring the assistance of ana¬ 
logy, which, in the end males thh auxilfar 
stand for the principal analogy. The 
moBt preposterous examples, such as the 
increase of sound by means of a trumpet, 
are brought forward to prove that motion 
increases motion, velocity increases velo¬ 
city, and that^he degree of impact is in¬ 
creased by velocity increasing itself j all 
of which amounts to the absurdity of 
effect becojning cause of its own increase; 
and the analogy wholly fails by sound 
being nothing material, and only a sense- 
excited mental effect, a sensation. A 
falling body being accelerated, is not an 
analogous but a parallel case with that of 
increased force of steam at a distance 
from the boiler, it being in reason evi¬ 
dent that increase of effect can only arise 
from additional impulse, or wher£ the 
impulse is always equable, from more of 
the impelling cause acting on that which 
is impelled. 

On the whole, I am inclined to think 
that the acquired additional force of 
steam is not available for mechanical pur¬ 
poses generally, and that as long as 
steam is the best-known applicable power, 
the use of the modern steam-engine is 
in no danger of being circumvented. 
But I do think that English talent and 
English art will yet grapple with nature's 
own power in an unincumbered state. 

Ti H. P^jllaET. 

Jersey, April 1843. m 


FORCE OF IMPACT OF JUTS OF STEAM.— 

. MR. CIIBVERTON IN REPLY TO “ PROBE." 

* • • 

Sir,—Allow me a few lines to pat myself 
right with your correspondent “ Probe," in 
explanation of my remark and admission, 
in the case of Mr. Pilbrow's experiments on 
the impulsive force of a jet of steam, 14 that 
the pressure of impact may be greater than 
that whiiji remotely originates it." To this 
your correspondtnt objects, that it is equal 
saying, 44 that an effect may be grfater 
an its cause," but he will not continue in 
this opinion, when his attentiSn is <hrawn to 
the qualifying word 44 remotely,* which en¬ 
tirely removes anything- paradoxical in the 
remark. Besides. I had previously more, 
explicitly stated, mat the impulsive pressure 
is not derived immediately from .the boiler, 
44 but is generated anew, and is the result of 
the mq/nentum of the effluent current, or of 
the generating pressure and velocity com¬ 
bined." 

If the pressure in the boiler, and that on 
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the impelled point be one and the same by 
immediate coran^ipication, as in the usual 
mode of employing steam, it is of course, 
impossible that the bitter should exceed the 
former; for in such case the effect would 
indeed "be greater than its cause;" but 
the cause of impulsive pressure in the way 
of impact is not the boiler pressure (except 
remotely) but the impinging force of the 
issuing steam, and this cause is adequate to 
produce a pressure of implct; not only 
greater, but more than double that which is 
in the boiler, in consequence of tfie velocity 
with which it acts. Thif doubling or more 
of the pressure, of which Mr. Pilbrow and 
Scalpel think so highly, is however but a 
poor compensation for the increased con¬ 
sumption of steam, which proceeds at the 
rate of the same immense velocity which 
obtains for '(hem this slight Advantage, so 
that ipstead Of the effect being greater than 
the cause, it is as much less as the Velocity 
of the impelled point is less than that of the 
jet of steam ; the pressure on such point at 
such velocity being assumed to be equal to 
that in the boiler. If indeed, the double 
pressure at this point, as obtained by Mr. 
Pilbrow when it is immoveable , could be 
retained undiminished at whatever velocity 
it might be impelled, which 1 fear is the 
delusion that has proved an ignia fatuus 
both to that gentleman and your correspon¬ 
dent Scalpel—why then " the grandest and 
roost original discovery of the’ age," would 
bo nothing less than the perpetual motion 
itself, for the effect would rise even at a 
duplicate rate superior to the cause; but I 
should hope they need nqt to be informed, 
that if the impelling und impelled velocities 
be equal (which by the bye would require 
an assisting force equal to the motion) the 
pressure would be nothing, and the whole of t 
the power would be lost instead tifSeing 
doubled. 

Your correspondent ** Probe" will there¬ 
fore perceive that it is not the pressure of 
impact alone being greater than that yrhich 
remotely originates it, which will give* Mr. 
Pilbrow an effect greater than its cause, but 
that to afford this result thcyiroduc'i of such 
pressure, multiplied into the velocity at which 
it is obtainable, must be greater than the 
product of tlfc boiler pressure multiplied 
into the velucity of the effluent< steam; for 
the character and operation of the power is 
no% widely altered front tho£ of simple 
pressure acting slowly, as in a piston engine. 
The velocity of the steam is now prodigious, 
and must be made an element the estima¬ 
tion of the cause; and besides, it no longer 
acts with the velocity of the effect, bVit al¬ 
ways at a rate necessarily superior to it; 
therefore in instituting a comparison between 


cause and effect, both factors of the power, 
velocity as well as pressure, must be taken 
into the account for each; and their .respec¬ 
tive products will show, that to whatever 

S tent the pressure of impact is superior to 
at of the boiler, it is dearly purchased by 
the velocity of the effect being to a much 
more than a corrwponding^xtent inferior to 
the velocity of the cause. •• 

It seen^s scarcely necessary to say, that it 
is the whole pressure of the impact which is 
taken; and that the comparison is made be¬ 
tween if and the boiler pressure on out area 
equal to the Aperture from which the steam 
issues.* It is not now to be expected that 
these pressures should be ( {qual, any more 
than that the pressure of a weight should be 
the same when resting on a surface, as when 
allowed to fall upon it from a height. 

A greater paradbx than what "Probe” 
suppeses to exist in the present case, and 
suggested by his remarks, is this—any 
pressure upon the shorter arm of a lever* 
"is greater than that which (no^ remotely) 
originates itand yet, however much 
there is an appearance in this instance of 
" tile effect being greater than its cause, 19 if 
cannot be so in reality; but I shall leave the 
explanation as an amua'ng exercise to those 
who mag regard the subject as something 
curious. c- 

The experiments to which your correspon¬ 
dent X. Y. Z. alludes, must have been made 
with an impinging jet of water leaa than the 
surface on which it struck, and therefore, 
are not analogous nor applicable to the floats 
of paddle wheels. When the jet is equal 
to, nr greater than the surface, the resist¬ 
ance does not vary so much with the form 
that is given to it. 

I am, Sir, yours, &c.,’ 

Benjamin Ciieverton. 


DISCOVRRY OF A. METHOD OF INSTANTA¬ 
NEOUSLY Extinguishing fire, by dr. 

CLANNY. 1 

Sir,—I take leave to inform you, for 
publicationyour very valuable Jour¬ 
nal, that I have recently perforated a 
series of experiments with muriate of 
ammonia, in solution, as a medium for 
extinguishing fire. I use it in (he fol¬ 
lowing manner;—to every gallon of water 
I add five ounces pf the salt, and with 
this solution a large fire was instantly 
extinguished. 

To you* Sir, it {^unnecessary to point 
out or explain tnc value of this dis¬ 
covery. 

I am, Sir, your obedient servant, 

W. Reid Clanny, M.D. 

Sunderland, May 9, 1843. 
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DR. CRANNY'S METHOD OF BURNING SMALL 
COAL. 

Besides the important discovery announced 
in the preceding letter, of the use which may 
be made of muriate of ammonia in the ex- 
> tinction of fires, Dr. Clanny has made an¬ 
other ^ipgularly ingenious and successful 
application of it to the burning of small coal, 
(called IK the northern coal districts duff,) 
which, for want of some .cheap method of 
solidifying it, has been hitherto treated as 
mere refuse. We extract the following 9 ac- 
count of it from a^communicatidn by Dr. 
Clanny to the Northern Timet of the 21st 
of April. 

“ It has for some weeks "been known to 
several of my respected friends, that [ h;^e 
been enabled to make a very lively and 
agreeable fire of duff coal in my own house. 
It may be needful to mention that, several 
years ago, I performed a series of ex¬ 
pensive experiments upon this subject, 
and aAomplished that which was by many 
persons considered as a desideratum, namely, 
the solidifying of duff (gr culm; but when 1 
calculated the expense, 1 found, (a^j our 
neighbours have it,) that “ the game was not 
worth the candle,” or, in other words, the 
expense was so considerable, that the profit 
would thereby be absorbed. Reflecting that 
the duff is formed of the purest part of the 
coal, taken from the best coal scams, ifc 
struck me that, if 1 could render common 
strong brown paper to a certain degree in* 
combustible, 1 might, within a small ready* 
made dry hag of this description, include a 
portion of the duff dbal, which, when placed 
upon a ready-made fire, would become caked, 
and in that process give out gradually a clear 
flame, and be kept up for any length of time. 
For this purpose I tried saturated solutions 
of a variety of salts; and having^with such 
■ solutions, sufficiently moistened brown paper, 
and having it afterwards suitably dried, l sub¬ 
mitted the duff to trials in parefils by the 
agency of such paper. I need not detail the 
results, for the same reason that I considered 
it unnecessary to detail the processes by 
which the duff was solidified, more especially 
as such processes are of no value, compared 
to the successful plan which I ultimately 
adopted. I found that tHe'common muriate 
of ammonia (hydroefflorate of ammonia of 
chemists) answers the purpose admirably, 
and which I employed iiutfce following man¬ 
ner s—-Dissolve one ounce of the above- 
named salt in twenty ounces of-common 

water,* which will serve to moisten a quire 
---■ - . 

* Dr. Clanny states, In a subsequent communi¬ 
cation to the “Northern Times,*that there la an 


of the largest strong brown paper, such ns is 
manufactured by Messrs. Uut£pn, in our vi¬ 
cinity, which is excellent in quality, and very 
moderate in price. As soon as this paper is 
^carefully dried indhc sun, or before a fire, it 
may be cut into pieces suitable, for forming 
parcels—say about the size of a pound of 
brown sugar—taking ^tre that the duff be 
not moist; and, tor convenience, I use pack¬ 
thread, which I render incombustible, to a 
considerable extofit, by the agency of the 
above-mentioned solntion. Half-a-dozen of 
such parcels will make a tire which may be 
burnt in a couple of lftmrs, or, by husband¬ 
ing it, the fire may be made to lust for six or 
eight hours. The muriate of ammonia way, 
in retail be had ut a penny an ounce—per¬ 
haps, if from the manufacturer, it would 
cost half that sum. Any coal-owncr, who 
may desire it, ftiay see specimens at my 
house, and also the very agreeable fire tljcy 
make, itie cinders from this fuel are, per¬ 
haps, the finest ever seen, as the caking pro¬ 
cess is perfect, and the coal of the. finest qua¬ 
lity. Muriate of ammonia is now greatly 
reduced in price, and I ntn informed it is 
manufactured in large quantities at the dif¬ 
ferent gas-works. The fires from the duff 
coal, such as. described above, give out no 
noxious gases, nor any effluvia. 

“ P.S.—A few weeks ago, I transmitted 
to two of my personal friends, (who are 
greatly distinguished in the walks of practi¬ 
cal science,) abundant specimens of my duff 
coal; and 1 have much pleasure in stating 
that both these gentlemen, by letter, gave 
the process and the fuel their unqualified 
approbation, couched^n highly compliment¬ 
ary language. These letters may be seen at 
my house.” m 


’ • FLIGHT OF BIRDS. 

Sir,—The following particulars from 
the Journal of Tyerman and Rennet's 
Missionary Voyages and Travels, com¬ 
piled by James .Montgomery, (vol. i. 
8 vo. I fro I,) seems particularly deserving 
of notice ;e at a time when men appear 
determined to taft to themselves wines 
and fly to the uttermost parts' of toe 
earth. • 

Speaking gf a species of sea-fowls, 
called by sailors Molly-mauks (a variety 
of the Diomedea fuliginosa ,) they thus 
describe two that*were taken, as they 
passed Cape Horn. ' . •> 

“ IkU bird is about the bulk of a goose 
in body^but the .expansion of the wings, 

error la these proportions. “ One ounce of muriate 
of ammonia should be dissolved in ten, not twenty, 
ounces of water; and if the water be warm, the so¬ 
lution will be instantly accomplished." 
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though these are remarkably arched, reaches 
seven feet. Their flight is very graceful, 
and performed with little apparent exertion ; 

. though long in the air, they are seldom seen 
to flap a pinion, whether they rise or de- * 
trend, go with the wind, or sail against it. 
The plumage on the back and upper parts is 
dark blue, and white Ciencoth. When they 
alight on the water to seize their prey, these 
large fowls buoy themselve^over the surface, 
with their wings balancing above their 
bodies, either to preserve their steadiness, 
or to be ready to tak^ flight. When placed 
upon deck they are uuable to raise them- 
selves from the level; and when upon the 
sea it is curious to watch them taking ad¬ 
vantage of the tops of the waves to mount 
aloft. When the water is smooth, they 
seem to run upon it with (their feet for a 
great distance, and then rise very gradually 
before they can obtain full play*for their 
wings.”—(pag»34.) 

As this passage will doubtless prove 
especially gratifying to those mechanical 
flyers whose wings arc not yet quite 
fledged, so perhaps another, occurring at 
page 39 of .the same work, may afford a 
hint anticipatory of what mqy probably 
be further accomplished hereafter. Many 
Sheer-waters were flying around the 
ships— 

44 These birds appear to be equally fitted 
to fly in both elements; for when they dive 
after their prey, they move in pursuit of it 
under water with a velocity and force hardly 
less Mian the speed and the power that carry 
them through the air.'? 

Though I entertain no high expect¬ 
ations of existing attempts \c effect aerial 
transit, still It should not be overlooked, 
that if we nothing attempt, wq pan nr- 
thing gain ; and, besides, there is always 
something to be learnt, as well from the 
failure as from the success of experi¬ 
ments. As respects mechanical flying, 
it may be justly asserted that it l .is one 
of those things which is of very doubt¬ 
ful practicability, an<^ which, if even 
attained, is of the most uncertain utility. 

I am, Sir, yours, &c. 1 

D. 


moving at the rate of 100 miles an hour, 
with a pegiendicular mast 100 yards high, 
and% 5 lb. iron ball were released from the 
top of that most, would it alight on the deck, 
at the same distance from the centre of the 
bottom of the mast as it was released from 
at the top ?” 

If the mast were at? that moraeyt truly 
perpendicular, the vie inertia of the ball 
would*nndoubtedly operate in bringing it to 
the precise point, named in the question, and 
there it would descend, if the ^arth were 
absolutely at rest; but, as the earth per¬ 
forms a complete revolution upon its axis 
every tweaty-four hours, anti generates in 
this motion a great d££ree of centrifugal 
force, increasing in direct proportion to the 
distance from the centre, the ball and the 
top of the mast .being more removed from 
th^ centre than the bottom of the mast, will 
have a greater relative velocity from west to 
east, and consequently the ball will fall a 
little to the east of the point named. Tlr's 
fact was practically demonstrated by Galileo, 
who dropped a stone from the top of the 
leaning tower of I^sa, And found that <*t did 
not descend in a truly vertical line, but 
passed a little to thq, eastward. The same 
principle applies conversely. If a ball le 
projected in a vertical direction into the at¬ 
mosphere, it will not, when it reaches its 
highest elevation, lie immediately below the 
zenith, but, ascending in a gentle curve, it 
will arrive at a point a little to the west of 
(he meridian of the observer. 

I am, Sir, yours respectfully, 

0 XsHAM BaGGS. 

•April 20,1843. 

[Mathematically speaking, some allowance 
must, no doubt, be made for the centrifugal 
action of the earth; bnt in a height of 100 
yards—that of the mast, in the case sub¬ 
mitted from Oldham—it is so small as to be 
practically* inappreciable. Besides, if the 
question ie to he considered in that light, a 
farther correction must be made for the lati¬ 
tude of tire vessel at the time of the observa¬ 
tion ; the surface velocity of the earth vary¬ 
ing between London and the equator, to 
the extent of no less than 477 miles,— Ed. 
,M. M.] 


ABBTRA CTS OF SPECIFICATIONS OF ENGLISH 
O '• FALLING flopiE*. PATENTS RECBNVLY ENROLLED. 

' ^Sjr,-^The reply given to the question of • Join*? Oliver York, of Upper Coles- 
‘ypttr Oldham correspondent is amply suf- hill Street, $*,ton Square, for im- 
ftaettt for all practical purposes. If, how- provements in Me manufacture of axles for 
ever, he wishes, for mathematical accuracy, railway wheels. Patent dated 1842; Speci- 
there is a force in operation beyond that , fication enrolled April' 8,1843. 
named, which slightly influences the result. Hie iron which i^tO' fonmthe axle is first 
The query is this.' Suppose a vessel made of the shape of- a semicircular plate, 
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os shown in the sectional view, fig. 1. Such 
collars and raffs os may occur ip the axle 
are formed upon the plate previous to weld, 
ing (and not put on as in a former patent 
of Mr. York’s referred to,) which welding 
may be accomplished by means of the ma¬ 
chine afterwards described, or by any of the 
commqp methods of welding. Or the "axle 
may be made of three or more pieces, which, 
after biqpg brought to the proper form os 
shown in fig. 2, are to be tied together and 
welded as <n the former case. • 

Pig. 1. Fig. 2.* 




• Fig. 3. # 

The closed ends are formed by ham¬ 
mering up ‘part of tfee axle as shown in 
figure 3. Another method proposed for 
making the journals, is to insert ftto the 
hollow of the axle another piece, which, 
when the whole are welded together, forms 
a sufficiency of material, out of which the 
journals may be wrought. 

It has been found thut in general ax^es 
break immediately at the nave of the wheel; 
now to prevent any such uccidcut tal^ng 
place, either with a solid or hollow axle, 
Mr. York proposes the forms represented in 
figs. 4 and 5; a a* is a ring composed of two 

Fig. 4. Fig. 5. 




pieces, which embfhee, without closely ad¬ 
hering to the Bhoulder b on the^axle; .and 
form a bearing whiclwtf 110 more liable to 
fracture at one part than at another. The 
ring is' attached to the wheel by the screw 
bolts e c, so that the axle and wheel will be 
held together, although a fracture -should 1 
take place at the nave. Other methods of 


forming bearings upon axles are shown in 
figs. € and 7. The pieces upon which the 


Fig. fi. Fig. 7. 



journals are formed, are fixed to the wheel 
with keys, arffl the axle is also fixed to 
them hy the same means. 

The machine hy which the welding is to 
be performed i#representcd in fig. 8. 


Fig. 8. 



It consists of two semicircular dies which 
which move in guides which form the sides 
the machine. On the top' there is a 
revolving shaft, with a crank, from the -end 
of which a connccting-rod proceeds, which 
gives a vertical motion to the upper 
die. During the intervals of its accent and 
descent, the axle which has been previously 
brought to a welding beat is moved about, 
and the tnion completely formed. The un¬ 
der die is tempered by screws worked ^roin 
below with a wheel so as to suit the exact 
size of axle or journal require). 

Fig. 9 is f perspective view qf a method 
of forming cranks for locomotive wheel 
axles. The various pieces are foiled of the 


•Fig. 9. 





SPECIFICATIONS OF RECENT ENGLISH PATENTS. 


392 


crank shape, so that the reed, or fibre of the 
metitl nfty rutf in the course marked by the 
arrow. 

, Mr. York also proposes to have pieces of 
metal cither iron or steef, upon which the 
journal is formed to he connected to the 
ends of the axle by a cotter, the position of 
which is b- within tUb natfc of the wheel to 
prevent fracture taking place ; which pieces 
are made moveable, in ori^r that they may 
be replaced when worn out. 

Lastly, Mr. York proposes the formation 
of hollow shafts of cas( steel, by first casting 
a piece four or five feet, and drawing it out 
by the machine above mentioned, to the pro¬ 
per length, and forming the*requisite jour¬ 
nals thereon. 

Mr. York’s chums are as follows:—1. The 
formation of hollow axles otf two pieces, us 
shown in fig. 1. 

2* The formation of axles out of three or 
more pieces, where the internal diameter is 
not less than half the extemul. 

.‘1. The formation of journals on hollow 
axles by means of a piece inserted into the 
hollow of the axle as before explained. 

4. The connecting solid or hollow axles, 
us in tigs. 4 and 5. 

5. The forming bearings in the manner 
represented in figs. 6 and 7. 

fi. The welding by means of dies as shown 
in fig. 8. 

7. The construction of loooniotive cranks 
as shown in fig. 8. 

8. The connecting of iron or steel bearings 
which admit of being icpluced when worn, 
and tflb application of cast steel to the forma¬ 
tion of hollow axles. 1 

John George Shirley, of Bruton- 
STREET, BeRKELEY-SQUARE, StiDDLFR, for 
certain improvements in saddles. Patent 
dated Oct. 6, 1842; Specification* carolled 
April 6, 1843. •• 

The first of these improvements consists 
in having the “ pauuel ” quite, detached 
from the “ tree in saddles tins has not 
heretofore been the case, which is the* cause 
of frequent annoyance; as for instance, 
when the pannel gets wet, the Baddle can 
not be put before u fire to tlry, because the 
othdt materials of which it is composed ar# 
liable to be injured by the heat. Mr. Skip- 
ley attaches tlic “punnel” to the “tree” 
with springs, which when pushed into their 
place are not easily withdrawn, but yield to 
pressure, applied for the ( express purpose, 
when the pannel ifl required to he taken 
• out to dry,'repair, &c. To the under |ide 
of thd “ tree ” there are thongs attached, 
by which moveable pieces of thick felt dining 
may be attached thereto, and one piece rea¬ 
dily changed for another, so that the same 
saddle which fits one animal may be made in 


a few minutes to answer for a larger. These 
thongs also serve to attach metal plates by, 
instead of the lining, on occasions when it 
is required to carry a definite weight, as in 
racing or steeple chases. Mr. S. also forms 
the " tree ” of bars of steel and whalebone, 
or gither separately. The “straining” is 
formed of whalebone and canvas, being at¬ 
tached to the saddle in the usual manner. 

The* patentee claims 1. The ccAnccting 
the “ pannel ” to the “ tree” with springs 
or hooks. 

2. Tho*using of moveable felt linings. 

3 % The attaching of metallic plates for ad- . 
ditional weight. « 

4. The formation of me “tree” of bars 
of steel and whalebone, separate or com¬ 
bined. 

Peter Kagenbuscii, of Lyth, in the 
County of York, Dyer, for certain im¬ 
provements in the treatment of the Alum 
Rock or Schist, and in the manufacture and 
application of the products derived there¬ 
from. Patent dated 13th of October, 1842 ; 
Specification enrolled 13th of April, 1813. 

*Mr. Kagenbnsctfi makes four distinct 
claims :—The first is, for making “ Water 
1 leaps ” or heaps of #he alum shale broken 
small, and sprinkled with water as the heap 
is laid? The heaps are to be plastered over 
in the usual way, and are to stand from , 
three to eight months. 

The 2nd, for burning these “ Water 
heaps,” at the expiration of this time in 
ki|ns or close heaps with turf / wood or coal 
may be used. 

JTbe 3rd, for steeping the alum shale, 
wlwn burned, in the pits along with kelp, or 
for steeping kelp in raw alnm liquor, in the 
proportion of three quafters of a ton of 
kelp to as much alum shale, or alum liquor, 
as will yield one ton of alum. 

And the 4 th, for burning the exhausted 
shale on iron plates, alone, to make pn^zo- 
lana, or with lime, in kilns,—made into bricks 
or lumps for hydraulic cement. 

In order fully to appreciate these im¬ 
provements, it is necessary to inform onr 
readers, that the aluin rock on the Yoijcshire 
coast yields, besides alum, another salt in 
equal quantity, which is a mixed sulphate 
of magnesia and iron. This salt formerly 
was suffered to run into the sea, but of 
late years about one half of it has been 
preserved for sale A all the works—the 
Bonlby works alone, recovering the whole of 
the sulphate of magnesia entirely free from 
iron. About one tow of pure sulphate of 
magnesia may be obtained for every ton of 
alum by proper management. 

It is well known that some of the alum 
rocks on the Continent, yield alum by spon¬ 
taneous decomposition, which is the object 
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intended to be effected by the first claim in 
the present patent; and it is qqually well- 
known that the Yorkshire alum sfehlst will 
not, and the fact is noticed in a paper pub¬ 
lished in the 12th vol. of the Phil. Trans.* 
for 1676, p. 1052, by D. Colwell, Esq., 
in which he says, “ the rotjjc expose^to the 
air wd moisture* crumbles and produces 
green vitriol, but being bunted is fit for 
alum.’4 And we have the authority of the 
late Mr. Sowerby, of Whitby, that such a 
mode of..heap making was tried at the Mul- 
gravc works without success. • 

The second claim is for the employment 
of turf as fqpl. • 

The third claitft is for the exclusive pri¬ 
vilege of ‘‘advancing backwards” to the 
rudest mode of employing kelp, described 
in the paper above alluded to as “ practised 
commonly in the alum works in Yorkshire, 
from Scarboro’ to the River Tees,*' but long 
since laid aside. 

Muriate, or sulphate of potash, or sul¬ 
phate of ammonia, are now used by alum 
makers as the source of the alkali necessary 
to lbrm alum—the pot«di salts being obtain¬ 
ed from kelp. 

One ton of ubsi^utely pure muriate of 
potash (K Cl) will yield potash equivalent 
ty 6£ tons of alum ; but it is found? in prac¬ 
tice, that not more than from 4 to 5 tons 
of alum are produced from one ton of the 
muriate of potash of commerce. Now, one 
ton of kelp yields from 5 to 6 cwt. of such 
muriate. The Patentee then, we see em¬ 
ploys about the practical equivalent of kelp 
to produce a ton of alum, but he would ap¬ 
pear to be altogether ignorant of the* fact 
that the carbonate of soda, and sulphuret 
of sodium includbd in the kelp will as far as 
they go, decompose his alum, and that the 
sulphate-’of soda will remain in his “ mother 
liquors" to contaminate the sulphate of mag¬ 
nesia by which means he will commit, we 
hope, an involuntary fraud ffpon the pur¬ 
chasers of this latter salt. * 

There is another mischief to the alum 
maker, in this rude mode of employing kelp, 
which may not be generally anticipated. An 
eminent chemist has informed us, that he 
has proved the presence Of sulpho-cyanogen 
compounds in kelp, by their producing the 
char acteristic blood red colour with the iron 
in the alum liquor. This has already been 
productive of seriou# injury to the alum in 
the Mulgrave WBrks from'the employment 
of muriate, of potash drenched, with .kelp 
“ mother liquors." 

The fourth improvement, “ for burning 
the exhausted shale on iron plates alone" is 
not likely to be interfered with by cement 
makers, whose object is to make money at 
the same time. 


It has been for a long time the opinion of 
the best chemical authorities that the “ arti¬ 
ficial alum makers" on the Tyne, will in 
time supersede the "natural alum makers^’’ 
as they are incorrectly termed, seeing that 
the process followed by each is equally arti¬ 
ficial : and these improvements do not tend, 
in the slightest (degree, to shake that 
opinion. 

John Uird,. of Manchester, Ma¬ 
chinist, for ‘certain improvements in ma¬ 
chinery jar raising or forcing of water and 
other fluids, whici J said improvements arc 

' also applicable as an engine to be worked by 
steam, for propelling vessels, and other pur. 
poses. Patent dated July 7, 1842 ; Speci¬ 
fication enrolled January 7, 1843. 

The first and best of these improvements 
is one which yre are saved the trouble of de¬ 
scribing, by a former article in our Journal, 
in whieh they happen to have been already 
described most fully and circumstantially, 
that is, two or three years before they were 
invented by Mr. Bird. In our 29th vol., 
p. 321, we gave an account of a very inge¬ 
nious rotary steam-engine, patented by Mr. 
Edni. B. Rowley, of Manchester, whiehis pre¬ 
cisely the same as that now repatented by 
Mr. Bird? The only difference is a differ¬ 
ence, not in the thing, but in the name given 
to it. Mr. llowley called his invention a 
rotary steam-engine, which might also be 
applicable as. an apparatus for raising or 
forcing water ; while Mr. Bird colls his an 
apparatus for raising or forcing water, which 
may be also applicable as a steam-engine. 
Indulgent as our patent law is to hew ar¬ 
rangements of oldlthiugs, we hardly think it 
will extend its protection to such amere titular 
transformation as this. It falls greatly short 
even of the often-quoted, and quoted only 
to h? (prided, case of the attempt to infringe 
Mr. Watt’s patent for the steam-engine, by 
turning the engine upside down ! There the 
thing was reversed, here it is the title only. 
The coincidence between the two patents is 
the more remarkable, that both the patentees 
are Residents of the same town. What if 
they should happen to be next door neigh¬ 
bours ! • 

a Mr. Bird’s second improvement insists 
in constructing paddle-wheels on the same 
principle as the pumping Apparatus. The 
paddle-whtcl is made to dra\9 in its horns 
(boards) by a projecting cam piece, as soon 
as they pass the noint of deepest immersion, 
and every moving part has its regulating 
spying, in order that this constant moving 
out and in may be effected with all the pre¬ 
cision and regularity of clock-work, under 
the greatest strains, and throughout the 
longest voyages. This certainly Is Mr. 
Bird's own, (though, by the way, not co- 
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vered by hia title;) Mr. Rowley seems to 
have bad^io idijjt that steam paddling was so 
easy an affair. 

A third 44 improvement’’ consists of a 
pump, of the following construction. A 

olving shaft passes across the top of tin 
cylinder, immediately under the cover, and 
is connected with the fustop by a scries of 
cross lcvp> s, on the lazy-tongs principle, so 
that as the shaft is turned in one direction, 
the tongs are collapsed, add draw up the 
piston along with them, whiter on being 
turned the reverse way, the tongs expand 
and thrust down the piston. This lazy-tongs 
piston-shaft (!!!) is another of Mr. Bird's 
own. m 

The specification describes, fourthly, a 
mode of converting a rectilineal into a cir¬ 
cular motion, by means of a vertical rod 
screwed at top and bottom in contrary ill¬ 
icit t ions, which serves the purpose both of a 
vertical piston-rod and a horizontal revolv¬ 
ing shaft. 

And, fifthly, a mode of packing pistons 
with cork, instead of any of those matcriuls 
commonly employed—the cork being insert¬ 
ed between two plates, (which constitute the 
piston,) and pressed outwards by screws. 

APPLICATION OP THE ABGAND FUBNACB 
TO STEAM-VESSELS. 

We have been favoured with a tabular 
summary of the answers returned by the 
commanders and engineers of seventeen dif¬ 
ferent steam-vessels, to which Mr. C. W. 
Williams's Argand Furnace has been ap¬ 
plied, respecting the adwntages realised by 
it. The vessels are the*Hibernia, Ballina- 
sloe, Nottingham, Athlone, Royal Adelaide, 
Royal William, Prince, Princess, Leeds, 
llirmingliam, Mars, Oriental, llindostan, 
Shannon, Daedalus, Queen Victoria,* and* 
Rranda. The most remarkable answers arc 
the following. Officers qf the Princess .— 
“ Without the air-pipes, we made 16 voy¬ 
ages = 371 hours, and consumed 571 tons of 
coal; with the air-pipes, wc made 16 Voy¬ 
ages—379 hoars, and consumed 522 tons—■ 
saving 49 tons. A great quantity 8f dense 
blacky smoke formerly; now scarcely nny 
smoke after the fires arc well lighted.'* 
Officers of the v Oriental. —“ We think we 
are saving from 3 to 4 cwt. a pcr hour. 
For many voyages, our consumption aver¬ 
aged 26 cwt. per hour: it was 30 cwt. pre¬ 
viously. No smoke, ouljtwhcn firing, or 
upon raking, and then only a slight volume 
for a few seconds." Officers of the Jfm- 
tlostan. —“ The air-boxes are a great saving, 
both in fuel and supporting the bridges: 
smoke is now seldom or never seen." The 
following remarks are subjoined to the sum¬ 


mary, and appear to us to be fully borne out 
by it. # 

44 iSy the above returns it will be seen 
4 that the advantages are greater in some ves¬ 
sels than in others. This difference is chiefly 
attributable to the eonstructiou of their 
boilcM. In marine, as vjpll as land engine 
boilers, the arrangement of the fluft fre- 
quentlyjrenders them incapable of improve¬ 
ment ; such arrangement not only ffijnring 
the draught, but tending to obstruct, rather 
than aid, the natural and chemicaf process 
of the combustion of the gaseous matter of 
the oeal. In some of the boilers in the 
above table,*therc appear%jto to a consider¬ 
able saving of ftiel where there had been a 
sufficiency of steam. In others, the advan¬ 
tage of the apparatus is shown by obtaining 
a better supply of steam from the Bamc 
quantity of fuel. In all, the great evil of 
smoke is avoided. Where furnaces are pro¬ 
perly attended to, by having the bars kept 
thickly and uniformly covered with fuel, 
smoke will be prevented, and more heat 
generated. Any deviation from this % by 
having the fire bars Voo long—by improperly 
feeding the furnaces or allowing the fuel to 
burn in holes or irregularly—or by heaping 
the fresl' coals in front, and allowing the 
hack part of the bars to be uncoVcred *br 
without the full supply of fuel, will be at¬ 
tended, either with the generation of visible 
<emokc, or the escape of the gases unburnt, 
though invisible, with a loss of beat, and 
consequently a diminution of steam. It is 
here to be noted, that the absence of visible 
blayk smoke is no test of the combustion of 
the $ases. What is called the 44 combustion 
of smoke ” is not unfrequf ntly* the effect of 
the mismanagement of the fuel, by -which 
its inflammable gases poss.awsy in an invisi¬ 
ble form. Smoke is the "result of the im¬ 
perfect process of combustion of the gases, 
and as the process cannotfcc twice performed 
in the same (furnace, the “ combustion of 
smoke " is hcnco a chemical absurdity. Dr. 
Ure, writing to Mr. Williams, says, “ I 
quite agree with, you in considering the fire - 
. vention qf smoke to be the true m54e of 
curing th<r nuisance; for when the carbo¬ 
naceous particles become deposited, it is irn- 
possible effectually to burn them, so as to 
destroy the smoke which they'occasion, cr 
rather constitute.' Professor Brande says, 

* As to the quibble about turning smoke, it 
is, in other words, burning what is to bo 
presumed has already been burned, and 
therefore cannot be Mrhed twice over,’ Ac. 

4 1 can see nothing that in the least invali¬ 
dates your views respecting the prevention qf 
smoke, by the combustion of-that which 
would become smoke, if you would let it.* " 
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DESCRIPTION OP TUB PNEUMODROMON, OR AERO-LOCOMOTIVB YBKICLB. DESIGNED 
BY MR. J. S. PARTRIDGE—COMMUNICATED BY TUB INVENTOR. 


* Sir, —In the pages of*the Mechanics’ m 

Magazine , from its commencement to the 
i)resent time, embracing a period of full 
:20 years, there havotbeea recorded many 
\ aluable plans and suggestions for the ac¬ 
complishment of aerial navigation—an art, 
or science, still in its infsthey, not because 
of its incapability of vigorous and perfect 
developemcnt through any inherent or 
insurmountable natural defect, but on the 
contrary, owing solely to the want of a 
nourishing and fostering pftblic patronage. 

I cordially agree with Sir George Cayley, 
that it redounds to the very “ disgrace of 
the nation,” that, long before this time, 
it Jias made no proper provision to pro¬ 
mote and enable the necessary scientitle 
experiments and investigations to be con¬ 
ducted on a scale of magnitude, commen¬ 
surate with the importance of the object. 
Greatly is aerostation indebted to the 
learned baronet, for the long attention 
ind valuable assistance which it has re¬ 
ceived at his hands. I believe he has, 
from his own private resources expended 
large sums of money in furtherance of it, 
and has also used strenuous, though un¬ 
fortunately, unavailing efforts to promote 
the establishment of an effective associa¬ 
tion, commanding adequate resources to 
gins it a fair triqj. 

. The present interesting crisis forcibly 
prompts me to submit to your readers, 
a general description of (he principles 
and modus operandi of an aeronautic 
vehicle which I have long since proposed 
to several individuals of scientific ability; 
reserving, for some future and fitting 
opportunity, many matters of illustration 
and detail. 

Conceiving that a tabulated*view of 
the containing volumes, surfaces*, resist¬ 
ances, buoyancies, &c., of a series of si¬ 
milar figures of cousccutive magnitudes, 

« ould place the practicability of navigat- 
i og the airpso far as these elements are con¬ 
cerned, *more clearly and distinctly before 
i he eyes of those wno have not consider-* 
ed the subject, and so exhibit, at a glance, 
the effective capacitto of large bodies for 
Mistaining in suspension powerful actuat¬ 
ing machinery, by which to effect rapid 
and easy transit to whatever pyint pro¬ 
posed; I have, in accordance with this 
view, drawn up the accompanying Table 
A. The given bodies in this Tabic 


are of the form of a compressed prolate 
spheroid , whose respective diameters 
bear proportion to the integers 7, 4, and 
2; fxtendinff in number from the initial, 
to the fortieth integral magnitude in re¬ 
gular series: the diameters are given in 
feet. I have chosen this figure* because 
of 4 s * allowiug of convenient suspension 
by the means to be presently explained; 
of jts preserving its original form better 
than the* regular spheroi^; and of its 
being most suitable tt^the easy perform¬ 
ance of the Requisite locomotive manoeu¬ 
vres. The first few sizes in the Table 
would serve, if required, for models, and 
the latter numbers for the efficient prac¬ 
tical bodies. Though probably it may 
never be found necessary to employ the 
highest numbers of the series, yet they 
may serve by their place in the Table to 
ghow how, if it were desirable, bodies of 
these enormous dimensions could be really 
made available to carry very powerful 
motive machinery,''many passengers, and 
cverf a light freight. 

Table B exhibits the uniform dilata¬ 
tion of gaseous Juids by the diffusion of 
heal, from the freezing to the boiling 
point of water; the latter temperature 
•cannot be exceeded, nor perhaps ap¬ 
proached by some few degrees, whilst 
the containing vessel is composed of no 
Stronger material, than a woven fabric 
cemented or varnishefjl with caoutchouc. 

Table C is that prepared by Smeaton, 
as a standard of the velocities and cor¬ 
responding pressures of different winds. 

The means by which I propose to float 
my aeronautic vehicle are tnese:—1st, 
The inflation of the gaseous recipient by' 
pure hydrogen, as being the lightest 
buoyant medium, and which; when eco¬ 
nomized, as herein shown, will perhaps 
prove (from the several promihent ad¬ 
vantages attendant on its employment,) * 
' the cheapest floatativc material. -And 
2nd, The augmentation of the buoyant 
properties of the gas by dilatation, through 
the application or h^at. 

Aeriform fluids—including the com¬ 
mon atmospheric air, all other gases, and 
vapours—obtafh^an increase of -elastic 
force for every imparted increment of 
temperature, and therefore expand, if ex¬ 
pansion be accommodated, in the vessel 
containing them. The ratio of ex- 
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pansion when the temperature ranges centigrade thermometers,) jp 375 parts 

1 rom the freezing to the ebullition point out of a thousand of* the bulk at the 

of water at the level of the sell, (being freezing point. The dilatation is uniform, 

32 to 212° of Fahrenheit’s, from O'Vto 80° except perhaps slightly, under very high 

of Reaumur's, and from 0° to 100° of the and very low temperatures { it is quite so 
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Table B. 

Tabic ol' Aeriform or* Gaseous Expansion indicate;) by Fahrenheit’s Thermometer, 
from the freezing to the boiling points. 

Deg. Volumes. Dbg. Volumes. 

32 1*000,000 . 82 *1*104,166 = or 1^ 

33 1*002,083 or 92 1*125,000 = £• — lft 

34 1*004,166 - — l^ f 102 1*145,833 = U — Itf 

35 1*006,250 = — 1-rfor 112 1*166,666 = £ — 1* 

36 1*008,333 = — lrib 122 1*187,500 = Hi — 1* 

37 1*010,416 - U — 1^ 132 *1*208,333 = & — 1*\ * 

38 1*012,500 a--- g* — ljfg 142 1*229,166 - — Hk 

39 1*014,583 « — Ult 152 .1*250,000 « £ — U 

40 1 016,666 - — 1* 162 1*270,833 = — 1*3 

41 1*018,750 — l 4 g ff 172 1*291,666 - U V* 

42 1*020,833 - ^ — 1* 182 1*312,500 = *£ — 1-,%. 

52 1 041,666 - #3 — l 3 -’ 4 192 1*333,333 = £ — U 

62 1*062,500 -= ft — l T ' ff 202 1*354,166 •= U — ltf 

72 1*083,333 - & — ly* 212 J 1*375,000 - V — If 


Table C. 


Smeat on’s Table of the Pressure of Winds of different velocities impinging ujMn a square 
foot of surface exposed vertically, or directly opposite to the current. Philosophical 
Transactions for 1759; afterwards confirmed the experiments of Dr. Hutton, j’lie 
first column is an approximate representation of the second. 


Velocity of 
wind. 



ln(l *_I Force on I 

I one square ' 
Feet per foot in lbs. j 
second, [avoirdupois. I 


Character of the 
Wind. 


1 I* 1*47 
2*93 

4- 40 

5- 87 
7*33 

14*67 
22*00 
29*34 
36*67 


* 020 .) : 
*0143 i 
*079) ; 
*123J , 
•492 l L 
1*107 J 1 
1*968) 
3*075 J 


Hardly perceptible. 

Just perceptible. 

Gcutlc, pleasant 
wind. 

Pleasant bt-isk gSle. 
Very brisk. 


Velocity of 
wind. 

ll 

Fret per 

On 

second. 

30 

44*01 

35 

51*34 

40 

58*68 

45 

66*01 

50 

73*35 

60 

88*02 

80 

117*36 

100 

146*70 

9 


Force on 

1 

on< square 

Character of 

foot in lbs. 

the Wind. 

avoirdupois. 




within the range to which any applica¬ 
tion can be required for the present }>ur- 
pose. The increase of volume .corres¬ 
ponding to one degree df each of the 
thro# thermometers, is respectively 
uitai wffrr- -At tiie same temperature, the 
elastic forcqji of two portions of air or ga 3 , 
are in direct proportion to the densities, 
or in inverse proportion to the spaces oc¬ 
cupied by these portion^ If we take a 
bladder partially filled with gas or air 
under the ordinary atmospheric tempe¬ 
rature (say threc'fourths filled) and place 
it under the receiver of an air pump; if 
exhaustion of the receiver be then ef¬ 
fected, the membrane is found to expand 
(as its surrounding atmosphere is atte¬ 


nuated,) from the clastic force of the 
contained gas being in proportion to the 
density of the circumambient air; and 
when one-fourth of the original atmo¬ 
spheric pressure external to the bladder 
has been removed, it becomes fully dis¬ 
tended. So with respect to balloons, the 
jfks has a tendency to expand in the 
higher regions of the atmosphere, from 
the decreased density of the external air, 
but *is restrained by the confining enve¬ 
lope,—assuming theialloon to have been 
at the tension point at starting from the 
earth's surface; therefore, if a portion of 
gas, equivalent to the sustaining tension 
of the body, or a little more, were not 
allowed to escape, the envelope would be 
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exposed to the danger of being at last 
rent from extreme stretching, * when 
the difference of the internal over the 
external pressure became sufficiently 
great. If the balloon, on the contrary, 
is at the commencement in a partially 
collapsed state, but possesses a buoyant 
power adequate to float at a high altitude, 
then qp its progressive asccnsioft, it be¬ 
comes more and more distended in pro¬ 
portion to its increasing elevation.* Such 
being the disturbing effects of dilatation 
by heat, and of expansion arising* from 
diminished pressure due to*the attain¬ 
ment of altitude—it follows, that as the 
common balloon has no self-sustaining 
provision for counteracting the conse¬ 
quences of these vicissitudes, except at a 
loss of first power, the aeronaut is farced 
to the constantly recurring necessity of 
discharging ballast or gas as often as 
ascension or descent is required. It will 
be readily accorded, therefore, that if 
the*gas-containing vqpscl were of fitted 
capacity, and provided with an agency 
for raising the temperature to any re¬ 
quired amount—say from the freezing 
point to 192 deg. of Fahrenheit t or 190° 
beyond congelation), and if at the lowest 
point, when completely equipped for a 
voyage, it were required to possess a 
buoyancy just sufficient to float its own 
weight and cargo, but not to rise abffvc 
the surface of the earth into “ mid air,”— 
then the vessel, under thestatedconditions, 
would require to be only three-fourths 
filled with gas.* • But this quantity of the 
gaseous fluid, by additional impartation 
of heat, could support a much greater 
burden; that is, by raising the tempera¬ 
ture from the lower to the higher point 
named, the original gaseoits volume is 
expanded one fourth part , and a super - 
proportion of buoyancy created , equal 
to this extra atmospheric displacement , 
by wfrich important acquisition of means 
for thus largely altering specific gravity, 
if recipients of extensive capacity wcje 
employed, the overplus elevating power 
would be of proportional amount—con* 
sidcrable—sufficient ip allow of the ulc 

* A simple role may be applied for determining 
what the known bulk of a gas at n givfti tempera¬ 
ture will be at any othewteinperature, founded on 
the law of uniform expansion of aeriform fluids 
For example: suppose it Is desired to know what 
the bnlk of three cubic feet of hydrogen at 32° will 
be at 60°f Subtract 32 from 48(1, the remainder Is 
448; to which add the degrees above zero indicating 
the temperature of tho gas—these are 32° and 60°, 
making 480 and 808. Then Bay, 

480 ; 508 ;: 3 s 3*179. 


of the steam-engine in tjic propulsion of 
the vehicle; inasmuch as the loss of 
weight to the balloon, from the coinbqp- 
tion of fuel, hould be compensated by a 
simultaneous reduction of temperature. 

According, however, to our first pre¬ 
mises, when 4indcf the influence of refri¬ 
geration the envelope would be partially 
collapsed, which state is unfavourable 
to the sustaining of* pressure or re¬ 
sistance dVising either from strong oppos¬ 
ing winds or high velocities in a calm 
medium ; for it is necessary to the pre¬ 
servation outlie vehicle that it should re¬ 
tain its form, or a firm tension of surface, 
in the face of the highest winds, or the 
greatest velocities to which it may he 
subjected. 

The, object of tension of surface can, 
however, be very readily and simply ob¬ 
tained by the introduction of an atmo¬ 
spheric air cell, contained within the hotly 
of the gas recipient, of capacity sufficient 
to compensate the required amount of 
dilatation. 

The propulsion of the pneumatic ves¬ 
sel, in any required direction, I propose 
to effect thrc/Ugh the power of a steam- 
engine acting on two different kinds of 
propellers. The first are vertical, and 
work on the 'spiral principle, their action 
tending to ini pel the vessel in a horizontal * 
course; the others are sets of horizontal 
paddles or fanners, w r hosc air supply is 
received in the plane of the axis, verti¬ 
cally, and thrown out from the apparatus, 
by the centrifugal action of the blades, 
into a plane parallel to the horizon. By 
•the intervention of a suitable casing to 
the fans, having always but one side open 
and one closed, (though this lateral im¬ 
pinging surface is always capable of in¬ 
stant reversal,) and possessing also a par¬ 
tial Circumferential impingement, the air, 
which without this casing would have 
been infyarted towards the centre in two 
opposite vertical streams, is admittednmly 
bn one, namely, the open side, impinges 
on the opposite, and is delivered by the 
centrifugataction of the blad& obliquely 
against the vertical impingement, as far 
aB it extends; ^hereby reaction of*the 
current upon the atmosphere takes place 
horizontally, and there is constantly pro¬ 
duced, in relation to the blowing-fan, 
an upward or downward pressure, and 


* The pressure of a fluid in motion upon any body 
at rest is equal to the pressure of the same body 
vrith equal motion against the fluid at rest, and is 
as the square of the velocity. See Table C. 
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simultaneous horizontal reaction or pro¬ 
pulsion. I use the term blotqing-fan, 
for the present differs only in construc¬ 
tion from the common blower in having 
but one supply aperture, with an enlarged 
or more open ejectment passage. 

The antagonistic forces, pr gravitating 
and anti-gravitating pressures of the fan, 
or contra-librato propeller, can be made 
to communicate, I presume, much im¬ 
pelling force to a horizontal plane or sail 
attached to the vessel, which, wheA in¬ 
clined slightly from horizontdlity, will 
carry the former with it, being tnew in 
position for tllfc fcgpe to operate. Let it 
now be supposed that a force of certain 
power and duration is applied to the in¬ 
clined plane, alternately, jra either side; 
and that, corresponding to this change of 
sides on the part of the force, an inver¬ 
sion of inclination of the sail takes place 
—an undulatory progression will be the 
result, the rate of speed depending on 
the resistance offered by the body, the 
amoifht of surface of Ail exposed to the 
action of the vertical force, and the ob¬ 
liquity of the angle* of inclination. If 
much vertical force could he manifested, 
either by the action of this double react¬ 
ing propeller, or the variation of the tem¬ 
perature of the gas, when the magnitude 
of the recipient was great, or by both in 
conjunction, considerable speed, by the 
action on the sail, might be expected; 
hut by the combined effort, of the latter 
w’ith the horizontal force of all the pim¬ 
pellers, an aggregate velocity of large 
amount must of ifecessity be attained. 

An exemplification of the undulatory 
progression may be made by any person, 
by simply stretching a silk handkerchief 
over diagonal laths, and securing it to 
them at the corners; a loop string is 
to be engaged to one of the laths, and to 
this attached a small pendulous weight, 
in a manner to incline the handkerchief 
slightly from horizontality. The whole 
is now to he conveyed to some suitable 
elevation, from which it is to be dropped^ 
if its descent be uninterrupted by obtrud¬ 
ing objects, its fall will not be in a ver¬ 
tical, but inclined coiftse, corresponding 
with the Inclination of the plane or hand¬ 
kerchief. This experiment vyll fqlly 
exemplify the present#tlieory, if it be 
only supposed that, after the descent of 
the body an equal force to the former 
weight is applied in the opposite, or up¬ 
ward direction, (the weight being re¬ 
moved,) and a continued alternating series 


of undulations performed, by successive 
reversal of the plane, attended* with a 
repetition of the other conditions. 

Having thus generally developed the 
• theory of the flicans by which i think* 
aerial navigation may be best effected, I 
beg now to submit the following general 
description of a*maclline suitable for the 
purpose. 

Fig. I is a longitudinal external view 
of my aeronautic vehicle, which I pro¬ 
pose to call*TnE PisKUMoanoMON. 

Fig. 2. Longitudinal vertical section 
of the same, exhibiting the mode of at¬ 
taching the car to the gas-vessel by means 
of a compound tangent keel, laced through 
eyes or sheaves in the latter to a reticu¬ 
lated bclt-worjc composed of webbing, 
embracing the envelope, or cemented to 
it. . . 

Fig. 3. Stern view of the vehicle. 

Fig. 4. Vertical cross section. 

Fig. 5. Plan of a pair of horizontal 
double reacting, (reverso-ponderating,) 
and centrifugal propellers. * 

Fig. (i. Vertical lateral section of ditto. 

Fig. 8. yiew of a portion of the per¬ 
forated spar, with part of covering re¬ 
moved, of which the masts, yards, and 
framing are chiefly constructed. 

AAA, envelope, or gas recipient, 
strengthened by a net of broad and strong 
bands. 

13, atmospheric compensating cham¬ 
ber, composed of a strong woven mate¬ 
rial of similar texture to the envelope, of 
capacity or volume equal to one-fourth 
of the latter, or rather more, and fitted 
with two pressure-valves, (communicat¬ 
ing by flexible tubes with the external 
air,) of which a duplicate provision would 
be necessary for safety, in the event of 
cither being accidentally deranged. The 
vessel may be supplied with air through 
the hallow upright mast, or principal post 
in the centre of the car, and could be 
wholly fitted wjjth air in a very short 
space of time, if required, by a condgns-, 
ing apparatus of my invention. The de¬ 
pletion is, of course, effected by the ex¬ 
ternal pressure of the gas on* it, or by 
opening the valve. 

C G, the calorator, which consist! of 
a series of thin ^netallic tubes, running 
horizontally along the bottom of, hut not 
in actual contact with, the substance of 
the envelope, parallel with and supported 
by standards fixed to the keel, and enter¬ 
ing the tissue through flat collars or rings, 
secured air-tight by jacketing of imper- 



jT7 


me 


ra or a senes of tangent spars to 
suspensory body, which, for combining 
extreme strength and lightness might be 
constructed of hammered steel, perforated 






laminffi—feather*edged, or flanged with 
longitudinal right angular ribs—strength¬ 
ened at inttrvals by knees—and*the w hole 
convolved by a thin metallic sheeting. 
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The plates, it is almost superfluous to 
observe, should be scarfed to, each other, 
end to end, and gradate from "greatest 
thickness at the base, to a tapering sub¬ 
stance upwards, accompanying the cor# 
responding diminution in breadth. 

D D D, horizontal sails, by whigh the 
undulating progress is obtained. The 
chief, or main sail, or rather thetwp, side to 
side, a*c bent on to the horizontal tangent 
spar, and spread by yards, which latter ' 
are themselves suspended bj thS same 
spar; two triangular fore and aft sails arc 
also carried by these yards And rflast— 
the after sail begig capable of shifting, or 
altering its angle of inclination (in a ver¬ 
tical plane), relative to the other sails in 
an upward or downward direction (by 
means of the joint b, which unites the 
two masts,) and by which, steerage, or 
tacking in a vertical plane is effected for 
the government of the undulatory sailing. 

The whole of the sails, it will be seen, 
by the engravings, may be presented ob- 
liqdbly to the action*of a wind on *thc 
beam, when a side or oblique wind pre¬ 
vails ; thereby acting as an immense lee 
board, which would be indeed necessary 
(if that purpose were the only object of 
the sail,) from the circumstance of the 
thin medium of the air offering less re¬ 
sistance in counteracting lee wray, or keep¬ 
ing the vessel to weather. The evolu¬ 
tions, or management of the sails in a 
wind of the above nature, requiring in a 
downward board or tack the same kind 
of inclination relatively, but laterally, 
which the cofrespondmg longitudinal 
operation demands, for instance, when 
the wind is on the starboard, or right 
hand side of the vessel, and an ascending 
board or course obtains, the^ vessel itself, 
(carrying with it the sails, or communi¬ 
cating to them its ow*n longitudinal posi¬ 
tion,) would have an upward inclination, 
whilst laterally, the latter would be in¬ 
clined also upwards to the lee side. When 
the vessel is put on the downward board, 
the yards are oppositely braced. An ex¬ 
ample for the contrary wind to the one just 
supposed need not be worked out, the ne¬ 
cessary manoeuvres being sufficiently ob¬ 
vious. Sensible footion of these succes¬ 
sive undulations (the angle of inclination 
being but slight, and the sweep of wave, 
as it were, Tong) would most likely be 
unfelt by the voyagers. * 

E, the car, which, is built into the 
tangent keel in the manner represented 
by the sectional engravings, and roofed 


in a light manner, which answfrs also as 
a deck. A range of window lights is 
placed all round, and there is a floor 
or lower dccl^ dividing it into compart¬ 
ments ; the upper for containing the en¬ 
gine, and accommodation for passengers 
and crew; tjje lqwer is the hold, for 
stowage of water, fuel, and stores. The 
sides and bottom, and even upper deck, 
if tubulated* would afford additional 
strength,.form a good condensing me¬ 
dium, and give warmth to the interior, 
if wanted; whilfc the internal lining 
might be fabricated of light basket-work, 
and this, if necessary, covered with a 
close hanging of felt. 

F F, two horizontal centrifugal pro¬ 
pellers, placed above the car, and below 
the gas vessel, the sail being removed in 
this part for their reception. Thb use 
of these propellers is for producing (con¬ 
jointly by double reaction) a propelling 
force, and elevating or depressing mo¬ 
mentum ; the latter power being appli¬ 
cable to communicate motion through 
the sails, as already explained. The 
parts presented to the wind are tapered, 
or rather of a wedge form, as shown in 
the vertical section, fig. 6. These pro¬ 
pellers are suitable to elevate and propel 
a flying apparatus of mine, which I will 
take an early opportunity of describing, 
in the pages of this Magazine; though it 
is my opinion that all machines fo( navi¬ 
gating the air, without the use of a buoy¬ 
ant fluid, will neiicr be of much practical 
utility. 

G G (7, spiral propeller^ foT ordinary 
propulsion. 

* c^j, band drums for revolving spiral 
cllcrs. 

H, vertical sails or rudders for la¬ 
teral steerage. Most likely, in practice, 
one would be found sufficient, very little 
pow6r being requisite for wearing the 
vessel rpund, and space for that evolution 
being not at all confined. 

. 1111, spring fenders, projecting^atc- 
rally from the bottom of. the car, for 
bufnngthc machine in descent^, and pro¬ 
moting after stcadiment while on the earth. 

The furnace I would propose to be 
constructed for {he combustion of litpiid 
fuel , as being superior in safety, and 
economizing space and weight. One of 
this description I have devised^ which I 
may excused from now describing, as the 
right to it has yet to be secured, and which 
ie devoid of danger of ignition of the gds. 
Liquid fuel would economize both.weight 
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and stowage, because of its being free 
from extrancouacarthy, or incombustible 
matter, so plentiful in all kinds of solid 
fuel. By the introduction pf these fur¬ 
naces, cither more fuel might be carried, 
which would enable longer voyages to be 
made with a given powjpr, or an increase 
of power might be obtained during the 
same given time. In fact, a virtual re¬ 
duction of the size of the vehicle would 
be effected by it. a 

Regarding the steam-engine ; — the 
lightest, strongest, and most powerful 
that could be had, weight for weight 
against others, should be •employed. 
But, seeing the propellers are to be driven 
at a great velocity, perhaps a rotary 
engine, making rapid revolutions, would 
be preferable, as it would reduce inter¬ 
mediate gearing and weight, provided 
always one could be found sufficiently 
economical in consumption of steam. 
Anxions for the employment of the ro¬ 
tary principle, I have devised one of the 
kind, which 1 believe could be got up 
exceedingly light and powerful. 

The high pressure principle jn these 
arrangements would be beneficially used; 
the eduction steam to be, when wanted, 
passed through the calorator, so as to 
part with its heat to the gas, and on leav¬ 
ing this apparatus to be turned through 
the condenser. 

The,governing principles of this de¬ 
sign having been thus explained, it 
remains now to ascertain how far the 
present project would be found available 
lor realizing the objects and advantages 
of aerial transit. 1 will therefore endea¬ 
vour to show, as far as our presenPlidiit- * 
cd aerostatic data will allow, the appli¬ 
cation of those principles; and shall 
select for that purpose from Table A, 
the S6th magnitude, as an example, 
it being the greatest sized body of'the 
series which the strength of the proposed 
material is capable of sustaining, at a 
tensidh adequate to the preservation of f 
its original fo{m when subjected to the 
rude pressijre of storms and tempests. 

It will be evident, by inspecting of Table, 
A, that to insure perfect success to 
the otiject, our operation* must he con¬ 
ducted on a scale of considerable magni¬ 
tude, and we shall presently sec that* a 
seemingly fragile fabric is amply suffi¬ 
cient to sustain a tension of many tons. 
Sir George Cayley, in his valuable 
“Practical Remarks on Aerial Navi¬ 
gation,"* (published in the Mechanics’ 


Magazine , No. 708, March, 1837, from 
which I havq derived much information,) 
has shewn, from experiments instituted 
for the purpose, that the double caout- 
dhoucizcd cotton cloth of Messrs. Macin¬ 
tosh is capable of sustaining a tension of 
2,500 Jbs. per square yard.* ‘By com¬ 
putation of the forces tif the internal 
pressure jiecessary to withstand the effects 
of storms, (which by Smcaton’s Table, 
C, is found to be 102 lbs. per square 
yard,) fhc result gives a limit to the size 
of the figurS, whose body or envelope is 
composed o£ this adaptable material, to 
the above magnitude; tajfrii)g*thc length 
of circumfcrenoe, which, being 207,340 
yards x 2,500 lbs., (sustaining tension 
of each lineal yar<iof the cloth,) is found 
capable of bearing a tension of 518,365 
lbs.;'while the periphery of the greatest 
vertical cross section is 113*1 yards 
x 2,500 lbs., supporting 282,750 lbs. 
The internal rotating pressurfi produced 
by dilatation of the gas to a degree equiva¬ 
lent? to counterbalance the greatest dfit- 
ward force to which it may be subjected, 
(or 162 lbs. per squafe yard,), is ascer¬ 
tained by calculating the forces exerted 
on the areas of the greatest longitudinal 
and the greatest perpendici’ar cross sec¬ 
tions at 162 lbs. on each square yard of 
the several areas;—for >thc largest is 
equpl to 3166*733 square yards x 162 
lbs. - 518,010*7136 lbs. pressure; .and 
the ^ross section is 904*78 square yards 
x 1B2 lbs. = 146,574 lbs. pressure to 
which each section is individually sub- 

• 11 Tlic double-cotton rndian^rubber cloth, used 
by Mr. Macintosh in h's manufacture of air-tight 
seats and cushions of various kinds, weighs very 
nearly 1 lb. per square yard, and will just sustain a 
tension of 2,500tbs. per lineal >ard, that is, if thu 
yard of cloth wege rolled up and used like a rope, it 
would sustain any weight less than 2,500 lbs. Of 
course, if used flat, as a portion of the surface of 
a balloon, it would sustain tension to the same 
amount. This cloth, when made to adhere to an 
adjoining breadth by an over-lap of one incl^with 
the Indian-rubber varnish, is air-tight at the seam; 
and is to the full as strong in resisting tension as 
at miy other part, as I have found by experiments 
carefully made for the purpose. Calculation proves 
that a condensation of one part In 120, 11 (In the pre¬ 
sent case dilatation is substituted by which, if as 
before shown, a variation of temperature of 100° 
on Fahrenheit's thermometer can be obtained, one- 
fourth of the volume under ordinary circumstauccs 
can be dispensed with,) “ will give it firmness suf¬ 
ficient to rcsftt storms without affecting its form; 
and the cloth Is known %> Ifc air-tight tinder much 
more intense condensation; surely, then, we can 
scarcely doubt tlie^iossibility of making such a bal¬ 
loon, or of inflating it by pumping, with pure hy¬ 
drogen gas, setting aside at present all considera¬ 
tion of the cost of the experiment." The present 
figure, though differing in form from that of Sir G. 
Cayley is of nearly equivalent volume. 
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jcctcd, being as much as could be with cubical proportion to their collective dia- 

safety trusted. Before calculating the meters; their surfaces only in tile ratio 

attainable velocity, and consequent* pro- of the squares of those diameters; and 

portional resistance thereon, it may be the resistance tp the body is in propor- m 
premised that aero-locomotion, to be *tion also to its surface. It is, then, clear 
ultimately of extensive service, or to from these differences in the ratios of 

come into general use as ^mediumjor buoyancy and resistance , that, by in- 

the conveyance of intelligence or transit creasing the magnitude, we must at last 

of passengers, must present an advantage arrive at a size suitable for sustaining 

in point wf speed superior to thaf fur- machinery, sufficiently powerful for over- 

nisned by other means already in use. coming the # rcsistance of a strong wind, 

If the general velocity were less than or proportionably to increase the velocity 

railroad, though greater than" marine when sailing under favourable winds, 

travelling, it would still be a, valuable In the spheroid chosen, I assume the 

desideratum dr adjunct; and, in the resistance to,the figure equal to one 

hands of science, for exploratory and fifth of that met by a plane equivalent 

other expeditions or observation, would to the areu of the greatest cross section. 

hold a rank of the highqpt importance. (Fig. 4.) Thjp' estimation, I expect, 

In navigating the regions of the air, the would be found in practice much above 

circumstance should be strongly iih- the actual value; but I believe it maybe 

pressed on the mind, that currents and safely inferred, from analogous resistance 

■* counter-currents arc met with by the to vessels in water, that the resistance in 

aeronaut at different altitudes; and it is air would be considerably less than this 

firmly established by the inductions of amount.* The volume of the balloon, 

sciendfe, and by experierfbe, that the cur* found under column 7, Table A, is 

rents of the lower atmosphere invariably equal to 50,667*725 cubic yards, the 

flow in an opposite direction to those of weight of vjhich, in atmospheric air, is 

the upper strata. Hence, from ^hese equal to 45 tons 1G cwt. 10*14272 lbs., 

important phenomena a highly valuable and the same displacement in pure hy- 

advantage may be derived in the con- drogen (column 10), under same tem- 

duction of aerial transit, in profiting perature as tl\c air, = 3 tons 0 cwt. 

by a selection oft the most favourable 44*889G lbs.; but, if the latter can be 

altitudes; so that, while doing so, in rarefied 1G0° beyond atmospheric tem- 

most cases (at worst) a side-wind would perature, only 38,000 cubic yards will be 

have to be opposed. Thus far the winds required to be admitted at the lower tem- 

arc in our favour, and court us to acres- perature, whose weiqjht of volume will then 

navigation. be 2 tons 12 cwt. 5*6688 lbs., leaving , 

It is next to be*found what resistance an actual buoyancy of 43 tons 4 cwt. 

would be met with by the air—suppose 4*47392 lbs., which amount would be 

a calm—and what amoqnt of power it f(fund Sufficient to support the weight of 

would be necessary to apply to a given powerful machinery and many pas- 

surface to acquire a certain positive pro- sengers. Now, the resistance to the 

pelling effect or velocity. Thg volumes spheroid, assuming a velocity of 15 miles 

or buoyancies of spheroids increase in per hopr, is equal to 

Area of greatest ciobb section. Pressure on 1 fq. yd., Resistance. 

at 16 miles per hour. 

904*78 square yards 9*963 lbs. * 1803 lbs. 


riences about oiffe-third of the resistance which is 
encountered by a cylinder. A sphere cut in halves 
and separated by the intervention of a cylinder 
whose base and lengthen each equal to a diameter 
of the former, experiences a diminution of resist¬ 
ance which, compared with that of a complete globe, 
is nearly equal to one-fifth of the latter. 

Bodies whose head-ends are formed with curve 
lines ham great advantage in respect to resistance 
over those formed with right lines. I ncreasing the 
length of a solid of almost any form by the addition 
of a cylinder in the middle greatly diminishes the 
resistance with which it moves, provided the weight 
in suspension continues the same. • 


* Bodies of different shape moving in a fluid (or 
which is the same in effect, supposing a current of 
fluid impinging against stationary bodies therein 
immersed) present different resistances to the fluid 
in which they float, according to their form—the 
volume or displacement of each figure Being Is- 
Burned equal. If a cyliuditcaAody, terminated in 
front by an equilateral eone, move through a fluid 
in the direction of its axis, the resistance expe¬ 
rienced is one-fourth, and if the body be terminated 
In firont by a hemisphere, the resistance is one-half 
of that which would be experienced by the same 
cylinder If it were terminated in front by a piano 
perpendicular to its axis. A spherical body expe¬ 
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and thy power of engine required to 

attain suen velocity is (the resistance) 

.. v.. n on r. 39'666 lbs. 

1803 lbs. x 22 ft. per sec. =-• „ 

• • 550 a 

which i & equal to a power Qf 72 steam 
horses. 

Then, if we estimate the surface of the 
propellers at one-eighth of the area of' 

004*78 

the greatest cross scctiop, or - 

O 

113, and the resistance to tile spheroid 
9<H 78 __ the sum of these (= 294) 


be ranged to advantage. The least ex* 
pensive method of obtaining the purest 
nydfogen would, I believe, be by the de¬ 
composition of steam over iron turnings, 
&c., in apparatus properly constructed 
for the purpose. A design for which 
kineb of apparatus I prepared with, 
that I fully believe would be vcry*tcono- 
mic on this large scale. 

I am, Sir, jrour obedient servant, 

J. S. Partbiiigb. 

llanksidr- Southwark. 

April 13,1SI3. 


results severally multiplied jnto the pres¬ 
sure of ihc wind (7*2 lbs., following sq. of 
vcl. of the wind) on 1 sq. yard, at 12} miles 
per hour (into 18-7 ft. perl^.), the velocity 
with which the propelling power must 
advance beyond the desired velocity of 
the balloon; the engine must work, to 
impel the balloon at the velocity of 1.1 
miles per hour, at (22 + 18 7) 40*7 
feet per second, which requires the power 
to be increased as the first velocity is to 
40-7 feet, or from a power pf 7*2 to 133 
steam horses; say, 140 horses for actu¬ 
ating all the propellers, and compen¬ 
sating condensing apparatus when re¬ 
quired, at the above velocity. Hut if the 
dilatation of gas can bp effected to 
the extent of one fourth of its origi¬ 
nal volume, a large force would be avail¬ 
able for application to the horizontal 
plane, whicu would considerably increase 
the speed, in conjunctym with the double 
^horizontal fan-propeller, without expen¬ 
diture of additional engine pflnror. The 
amount of extra velocity by these means 
can only be truly ascertained by eftper£ 
ment; all the existing practical data with 
respect to tne action impelling on oblique 
surfaces in air, being very imperfect. A 
guess may perhaps be ventured at another 
hundred horse power, assuming tttc use 
of two twenty feet fan-piopellerj. 

Not to trespass further on your va¬ 
luable space, I will shortly conclude, by 
answering by anticipation any objection 
that may jic made on the ground of the 
difficulty of steadying so large a body 
during inflation. I think this might be 
rcridily met by providing a suitable hy- 
pethric erection, or circular wailed build¬ 
ing without roofing, but sufficiently pro¬ 
tected from the wind by the wall being 
built very high. Around this Station, 
which might be made large enough to 
contain a number of vehicles, the gaso¬ 
meter? and gas-generating works could 


PRINCIPLES or suspension bridges— 

SCREW-CUTTING—AERIAL MACHINE. 

Sir,—Several years ago, when sitting 
in jny dining-room, 150 miles from this 
city, I saw' a cat pass along a slender, al¬ 
most horizontal bough of a young beech 
tree, to another tree in thcaamc planta¬ 
tion. I thought the bough declined very 
little, considering the great comparative 
weight of the animal upon it; and if the 
slender end of the bough had been aided 
by any abutment, tile depression w-ould 
have keen imperceptible. Here, thought 
I, nature furnishes a true principle of 
suspension-bridges. * 

Subsequently I met with Mr. Dredge’s 
account of his suspcnslbn-bridgc, which 
s^pmed generally to accord with my pre¬ 
viously-formed notions on the subject. 

I # then constructed a rough model, (a 
drawing and description of which I send,) 
and on coming to this place I went to 
look at Mr. Dredge’s*bridge over the 
Avon, and also at Mr. Motley’s, drawn 
and described at page 293 of No. 10*26 
of your Magazine. My humble opinion 
is in favous of Mr. Motley’s, on account 
of its being free from any swinging mo¬ 
tion, which chains can never be, and 
with such motion there must be heavy 
wrear and tear. 

Let Nos. 1, 2, 3, 4, 5, fig. 1, Vepre-» 
sent separate loose blocks or compart¬ 
ments, forming half the suspended plat¬ 
form of a bridge; A, the main abut¬ 
ment; B, C, D, E, F, weights, each 
keeping by cord aifd gulley its respective 
block suspended or just balanced. 

Now,dt is true in practice, and I be¬ 
lieve apparent tn •the sketch, that a 
moiety or portion of block 5 is borne by 
block 4; the? other portion is kept from 
falling by (he small weight F. In like 
manner, a portion of block 4, with v its 
incumbent share of block 5, is borne by 
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block .3 ; the remainder is supported by 
the larger weight & And the same 
may be said of the other blocks or com¬ 
partments backward to block 1, which, 
with all its incumbencies, is partly sup¬ 
ported by the main abutment A, and 
partly by the largest weight B, the whole 
being, or made to be, in cquilibrio. It 
will further appear that the more elevateef 
the arch, or peak of the whole platform, 
the more will have to be borne by thp 
abutment A, and the less by the weights; 
and when the segment platform of fig. 1 
is allowed to touch the segment platform 
of fig. 2, part of the whole weight of 
platform fig. 1 will be transferred to the 
abutment and weights in fig. 2: but this 
I pass by. So much for the pridge it¬ 
self, or bough without the cat. 

Now, let a load of, say one ton, be 
placed on block No. 1, part of this load 
(assumo half of it) will be borne as be¬ 
fore by the abutment A; the other half 
must be sustained by adding half a ton a 
to the weight B, this process not at pre¬ 
sent affecting blocks 2, 3, 4, 5. Pass the 
load on to block 2, and then half a ton 
must be added to weight C, the remainder 
of the load will be supported by bkek 1 # ; 
but, at the same time,»paft of the before 
added weight may be taken from weight ■ 
B, as it has now only half a ton to sus¬ 
tain instead of a ton. The .process or 
load thus goes on to block 5, adding to 


the forewoighjs, and taking away from 
the hinder qnes. 

To build this bridge, let compartment 
No. 1 be first pushed forward, or con¬ 
structed with forethought, strength, and 
security, for bearing such weight as the 
whole remainder of the segment may lay 
upon it. This will then form a base for 
pushing onward compartment No. 2, and 
so on to the centre of the bridge, if it be 
thought expedient |to build it without 
suspended or other scaffolding. 

Change these graduated weights, pul- 
lies, and cordB, for suitable tension bars 
of* varying strength, with lockings and 
braces to render the Whole as one piece, 
and yjau have a firm suspenion bridge, at 
a minimum outlay of material, which 1 
am incUncd to think is not the case with 
either Mr. Dredge's or Mr. Motley's. 

If there be any fallacy in this reason¬ 
ing of mftie, fo» there is none in the 
model, I shall be most glad to liavetit 
pointed out. 


Your Screw-cutter, at page 360, for¬ 
gets, 1 think, that the dies do not clcai^y 
cut a screw, butorather squeeze one, 
whence the variation in length. Lathe- 
cut screws would not, I presume, have 
the sam$ defect. 


Surely Mr. Henson’s aerial machine 
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can be nothing more than a large para¬ 
chute. Down ! down ! from whatever 
height it may begin ; and if slowly, still 
down. # 

I remain, Sir, 1 

Your very obedient servant, 

• J. H. Clivb. 

Itofhwick Hill, Batii, 

May 11, \M3. 


CONSTRUCTION OF TUB SE11APHINE. 

Sir,—In your l?)29th Number is a 
communication from Mr. Heineken, on 
the scale of the Seraphim^ and as I have 
also made a few experiments on that in- 
Mrurncnt, or rather on an instrument con¬ 
structed on the same principle, for expe¬ 
rimental purposes, I hasten to put in 
practice my belief of the desirableness of 
a community "of property in knowledge, 
by communicating one or two of the re¬ 
sults—hoping, however, that 1 shall not 
lie suspected of adopting that creed en¬ 
tirely from motives of self-interest, al¬ 
though I am but too well aware that I 
should, from having much less of alt 
kinds of knowledge to teach than 1 have 
to learn, be greatly a gainer by its general 
adoption. 

It may be remarked that the scale fur¬ 
nished by your correspondent is, as may 
lie readily supposed, not the only one in 
usq; that of the accordion is much small¬ 
er, and I have seen some seraph ines in 
which the scale has been almost as small 
us it is in the accordion. On the other 
hand, they have been inadc*much larger 
than Mr. Heineken’s scale. I have, in a 
former article, stated that a lkr^cr schlc 
affords more powerful tones, of better 
quality—that it is less reedy. 'If the 
tongues of Mr. Heineken’s scale had their 
pitch raised an octave, and were increased 
in breadth about one-half, the toife would 
be much improved ; but a npich larger 
bellows would be requisite to afford a 
proportionate quantity of wind. A om- 
siderable improvement in the quality of 
the tone may be effected by forming the 
reeds or tongues much thicker at that 
|>art which is Axed; this diminishes the 
jarring, and consequent reediness of the 
tone. In the experimental instrument 
before adverted to, the tongues for the 
bass sounds are so thick, as not to vibrate 
sensibly for the first half-inch 4 of their 
length, at the fixed end; consequently, 
the boss is much superior to that of tne 


scraphine. But if this mode of forming 
the tongues be employed, it is difficult to 
make the treble notes speak quickly, un¬ 
less the tongue# be considerably longer 
than usual, to compensate for that part 
which has little or no vibration. After 
all* I feel compelled in justice to admit, 
that I never was abfe to obtaiiuso fine a 
quality of tone, nor any thing like the 
rapiu articulation of the basi of Mr. 
Myers’ Eolophon, with the patent vi¬ 
brators or reeds. The tone of the ex-* 
perimental instrument certainly was much 
8ulterior,to that of any scraphine which I 
have heard in private, Especially in the 
bass; but J> generally found it was good 
in proportion to its slowness, and that it 
lost in quality as it was made to speak 
more quickly, a fact which, I believe, is 
in accordance with the experience of ail 
who have experimented on the free reed. 

Mr. Heineken mentions scraphines of 
original construction, by Mr. Peckstonc. 
Would Mr. H. be so kind as to fulfil his 
•promise, by informing us amateurs in 
what the originality consists, if he can do 
so without breactoof confidence. Perhaps 
by doing he may become the instru¬ 
ment to stir up the “ dry bones ” of'merc 
custom and in tation, which appear, with 
Borne exceptions, to be the general cha¬ 
racteristic of London tnusical instrument 
^makers, and infuser a portion of life into 
their almost soulless, carnal bodies. 
t I remain, Sir, 

• Very respectfully yours, 

Alfred Savage. 

1C, Gorlick-hill, Upper 1*liames.-*trcct ) 

May 4,1843. 


4 FALLING BODIBS. 

Sir,—l let fall a bullet, (say 5 feet,) in 
my, drawing room, from my hand to the 
carpet—I let the same bullet fall iu my gar¬ 
den from the surface of a pond, (also 5 feet 
deep,) to the bottom. The time occupied 
by the bullet in falling through the air, and 
through the water differs, because the medium 
of the one differs in density from that of the 
other. The different elevations of the draw¬ 
ing room and thejjond from the mass of the 
earth, has some effqpt also on the falling 
body. The atmosphere differs in its density 
according to its distance from the earth, and 
1 let the bullet? (Ay of 51bs. weight) now 
fall from the '‘mast 100 yards high” (see 
Mech.Mafi, pp. 360 and 300, current vol.,) 
and the vessel moving at the rate of 100 miles 
per hour, “ the ball will alight on the deck 
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close to the foot of the mast/* as. Mr. 
Editor, you remark in reply to^our Oldham 
correspondent, which is sufficiently accurate 
for practical purposes* You have reserved 
ample space in your reply for slight variae 
tions, in only stating that the fall will be 
“ close to the foot of the mast/’ you do not 
say that the poict it strikes on the fleck is 
truly* vertical point under the actual zenith 
of the centre of the ball when*let fall; 
and yofar correspondent, Mr. Bnggs. is not 
satisfied with your reply, and has ^brought 
his mathematics to bear upon tl^p point. In 
doing this, no disturbing clement should 
have been omitted, and you 4 have Added, 
with great pfoprigty, that the latitude of the 
vessel mnst also be taken into account; and 
I may add, that, in the bullet’s descent, it 
lias to pass through a iy odium continually 
increasing in density. We ure not now 
stopping to enquire whether the effect <Jf this 
be or be not “practicably inappreciable;” it 
is a retarding agent, increasing iu power the 
nearer the iallot approaches the earth, or 
the bottom of the mast. The earth’s attrac- 
tio% (gravity) alone causes the bullet to # ap~ 
proach the earth, and the power of gravity 
increases as the distance of the bullet from 
the earth diminishes^ but the density of the 
air (that is, the resisting or retarding power) 
itfereoses also, the nearer the bullet is to the 
earth. Now, Mr. Editor, will your mathema¬ 
tical friend, Mr. Baggs, or any other of your 
learned correspondents, calculate for your 
readers the time, in seconds and decimals, 
the bullet takes in falling the 100 yards, And 
further set forth distinctly, for every foot of 
the 100 yards, the exact period of tim£ the 
bullet takes iu passing the severaTTeet res¬ 
pectively, distinguishing the time due to 
gravity, and the time lost by the retarding 
influence of the medium it falls throagh, 
continually increasing, as it does, in density, 
and consequently every foot offering more 
and more resistance to the •falling body, 
which loss, of course, the bullet would not 
suffer in falling in a perfect vacuum.. 

lie justly observes that the centrifugal 
force generated by the revolution of the earth 
on its axis increases in direct proportion to 
the distance a body is placed from the centre 
of the earth, and that this centrifugal fierce 
operates on falling bodies, and occasions 
them to descend “ a little ” to the eastward 
of the true vertical pqjnt. He adds, that it 
will form “ a gentle curve” in its progress. 
Does he mean to say that at the middle of 
the descent (that is, at 50 yatds)*the bullet 
is farther from the tfue Vertical line than it 
is either at the point of projection or at the 
point of rest, describing a Tjpw-like lino ? 
Why must it curve at all—why not travel 
in a straight line, yet inclined more or less 


to the true horizon, forming therewith an 
acute angle by the line jjt describes in its 
passage ? But to return. By his showing, 
it is evident that the disturbing force from 
centrifugal mfition must vary and become 
less every instant that the bullet approaches 
the earth; and, may we not add, that the 
longer the bullet is suspended in a given 
space, and the longer it is exposed to the 
action of this centrifugal force, the greater 
will be its disturbing effects on such bullet, 
in deviating it from the true vertical line in 
its downward motion; that is, in the first 
foot of the failing bullet, the time occupied 
iu the passage of the bullet tlirough the 
space of one^ foot will be longer, and, at the 
same time, the centrifugal force greater than 
in subsequent like spaces. Will he calcu¬ 
late for us its true place iu every foot of the 
100 yards ? tfnd whether the liue described 
be a curve or straight line, and why ? also 
the several varying times Required in passing 
the several respective feet, distinguishing the 
effects of the several disturbing elements, as 
before-mentioned; and also that due to the 
influence of the several degrees of latitude 
“between Loudon and the equator,” which, 
of course, (os you observe,) mast be brought 
into the account, giving, as it docs, “a vary¬ 
ing surface velocity of uo less than 477 
miles.” I am, Sir, Yours respectfully, 

J. M. 

Battersea, May 13,1S43. 


DIFFUSION OF ODOURS. 

Sir,—In a recent Number your Corres¬ 
pondent, X. P., inquires, whether it be a 
fact, that odours So not pass through glass, 
and what«may be the cause thereof? Your 
answer is a very judicious one; and as you 
, hin^thgrein that the question is one of diffi¬ 
culty, and involved in obsenrity, I beg leave 
to offer the following remarks on the subject. 
I incline to a hypothesis, suggested by that 
of your ingenious correspondent “ Z.” ns to 
the aonstitution of the universe, namely, that 
ponderable organic matter is, by a myste¬ 
rious process of nature, partially dissolved 
and converted einto imponderable efflnriu , 
combined or combining with the likewise 
imponderable ethereal and photic fluids; and 
that such a triple compound^ constitutes the 
various highly ratified essence * or material 
spirits of odours as well as flavours, with 
both which ponderable elemental matter is 
again, under cerfhin circumstances, chemi¬ 
cally combined, and under others, only, 
nuflre or less ihechanically impregnated. 
Accordingly, I presume, that gases in parti¬ 
cular when expanded by lateut heat are apt 
to be so impregnated mechanically, thus ac¬ 
cumulating the essences in question in the 
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centres of their vehicles, with consequent 
diffusion under atmospheric pressure. Thus 
the strong aromatic scents of flowers, fruit, 
essential oils, &r., would be volatile com¬ 
pounds of imponderable essences and pon¬ 
derable gases, and sutih, I suppose, are the 
odorous matters which your Correspondent 
refers to. I think it qufcc natural that they 
cannot penetrate through glass in their pon 
derable state ; but if confined in glass for a 
certain length of time, and the vessel be fre¬ 
quently exposed to the sunbeams«or a heat 
of about 100°, I am ine^ned to doubt that 
the odour will be preserved, but presume, 
that a gradual decomposition will ensue, 
during which the ponderable particles of the 
odorous matter will partly condense and 
settle on the inner surface of the glass vessel, 
while the [odorous essence wil^ be found to 
have partially or wholly disappeared; and 
that even a partial vacuum will have formed 
in the bottle; so that when the latter is re¬ 
opened at a temperature of about 60° a little 
air will rush in. 

I am unacquainted with the experiments 
that have been made towards elucidating the 
question with reference to such premises as 
the above; and I would feel obliged to you 
for referring me to a good scientific source. 
If you Bhould think these remarks to be use¬ 
ful, I shall thank you to allot them n place 
in your interesting columns; and remain, 
with sincere regard, 

Dear Sir, 

Your most obedient servant, 

» PlilLO-Z. 

London, May 2,1841. 

[We do not recolleet a^inglc good paper 
on the subject of odours—unless it be one 
by Professor Edward Davy, which appeared 
several years ago in Braude's “Journal of 
Science.” We have not the work at hand to ■ 
refer to the particular volume."— Ed. M. M.] 


CHEMISTRY AND T1IR CUSTOMS.**' 

The pamphlet of Dr. Ure, of which we 
gave a short passing liotic^two wefrks ago, 
is wcP deserving of a more formal examina¬ 
tion. Independently of the points of personaf 
reputation involved in it, it contains much 
curious and valuable information—ft good 
deal {o laugh at, but more that is suggestive* 
of grave reflection—food aflke for mirth and 
melancholy. The question which it $s- 

* " The Revenue in Jeopardy from Sjforious 
Chemistry.” By Andrew Ure, M.D., l'.H.S., Ike.. 
Analytical Chemist to the Board of Customs, pp. 

Bvo., llidgway. 


cusses is one affecting very large and impor¬ 
tant interest*—the Integrity of the Revenue, 
Justice to our Native Manufacturers, and 
{he Worth and Character of our British 
School of Chemistry. 

The r case is - <{iis. A cargo of'eighteen 
casks was imported froiii New York* and 
entered the Custom House, Liverpool, by 
Messrs. Tennants, Clow, and Co., hs con¬ 
taining, “ Naphtha.” Doubts being enter¬ 
tained of itsf genuineness, a sample of it was 
sent to Dr. Ure. the analytical chemist to 
the Board of Customs, Jn examine. Dr. 
Ure reported ftfot it was not naphtha, but 
pyrolygueous acid, mixed with a large pro¬ 
portion of alcohol,''or strong whiskey; that 
it “Contained 70 per cent, of alcohol, of 
specific gravity 0*878 at CO Pahr., which is 
30 per cent, above spirit proofjo that 
100 gallons (for example) would contain 
the t cqui vale lit iu splits of 01 gallons, p'oof 
strength; and that the spirits, when dis¬ 
tilled, might be “ rendered quite palatable 
by rectification with potash, so as to be fit 
for making English gin/' The goods, In 
consequence of this report, were ordered to 
be “ detained for bejng)eptcred ynder a false 
denomination.”. The. importers, Messrs. 
Terfnant, Clow, and Co., remonstrated, and 
produced to the Board of Customs two coun¬ 
ter reports, one from Professor Graham, of the 
London University College, styled by them 
“thefirst chemist in this kingdom and 
the other from Mr. David Waldie, chemist 
to the Liverpool Apothecaries’ Company, 
both in .direct contradiction of Dr. Ure'# 
report—Professor Graham affirming that the 
liquor m dispute contained “ no pyrolygueous 
acid,” was “ not alcohol , nor convertible by 
any means whatever into alcohol, nor ardent 
spirits ;” and that “ so ‘far from 91 gallons 
of .spirits of proof strength bang obtainable 
from it,” as alleged by^r. Ure, it./* did nfit 
contain any alcohol that could be separated 
from it, and used in making English gb, 
by distillation^yvifh potash, or any other 
process whatever aiyl Mr. Waldie certli; 
fying that he could find no 11 evidence- efif 
the presence oV alcoholic spirit;” that the 
liquor consisted “ only of pyroxylie spirit, 
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or.wood naphthaadd was “ not a drink¬ 
able spirit, and cbuld not, by any chemical 
process, be made a drinkable liquid.”* And 
here ends Act the First , with the question^ 
raised of “ Who is in the rig/ht?" 

Act the Second opens ^ith Dr. yre in 
profoipul amazemtat at the reports of his 
brother chemists, and busy in his laboratory 
re-testnlg the liquor in dispute. The results 
of the Doctor's further experiments are 
shown in the following Report to the Com¬ 
missioners of Customs,* of * date January 7, 
1813. • % * 

11 In compliance with the request you 
made me yesterday at our consultation in 
your office upon the naplitliu imported at 
Liverpool, which I examined on the 22ml of 
November last, by desire of the lion. Com¬ 
missioners of Customs, I have now the pica-, 
sure to submit to you thu following justifica¬ 
tion of the certificate I then granted, which 
will serve to refute the counter-certificates 
sine# furnished, os you write me, by a Pro¬ 
fessor ait?* a practical Chemist i—r 

“ When two liquid! arc equally volatile, 
as is the case with alcohol and napl/ha, or 
wood-spirit, it is utterly impossible to sepa¬ 
rate them completely by distillation, or by 
any direct methods, and this fact is. np doubt 
well known to the^compounder of this spuri-t 
ous naphtha. Surely no man,evfeu mode¬ 
rately versant in Chemistry, would presufhe 
to deny the existence of alcohol in the said,, 
naphtha, because, forsooth, the two finds 
are inseparable by, distillation. In like 
manner, when leag and tin are combined, os 
in solder, it is impossible to separate them 
by fusion, because they melt together; but 
they may however be mogt easily parted ,by 
the action of nitric acid, which converts the 
tin into an insoluble oxide, and/he lead into 
a soluble salt, and then the two a metaU may 
be perfectly separated by mere washiqg with 
water, and the quantity of each exactly as¬ 
certained, fFom the known composition of 
tin oxylc and nitrate of lead. 

“Thus, also, when alcohol and naphtha 
are mixed, we must have recourse to an in¬ 
direct but a quite accurate method of park¬ 
ing them, and estimating the proportion of 
each in the mixture** Jn the present case, 
however, that is haqjdy necessary, since, on' 
rectifying the spurious naphtha oy distilla¬ 
tion with quicklime, I could distinguish 
plainly, by the taste and Anefl, thn presence 
of alcohol in very large proportion in the 
purified spirit. • ' 

“ 1. When alcohol of from fifty to sixty 
per cent, over-proof is mixed with its own 

VOL. XXXVIII. 


weight of sulphuric acid, and properly dis¬ 
tilled, it affords the fragrant liquid well 
known by the name of ether or sulphuric 
ether, and when the distillation is continued 
too long, the rdbiduuin in the retort becomes 
black, thick, and finally froths up with snch 
impetuosity, as to be projected out of the 
vessel, though this tfe of fifty times the capa¬ 
city required by the liquid before its intu¬ 
mescence. The process must, therefore, be 
well watched, and the heat withdrawn, some 
time before this phenomenon occurs. 

“ 1Q0 parts of absolutely pure alcohol 
yield 80*6 parts of ether, by losing merely 
19*4 parts of the water combined in the ele¬ 
ments of alqphol. Sec Liebig's Organic 
Chemistry , i., p. .315. 

“ When wood-spirit (wood-naphtha) of 
the same strength is treated in like manner, 
mid distilled along with sulphuric acid, it 
nirords not a f.iauiD, but ah akrikorm pro¬ 
duct. * Mcthylic ether ,l says Professor 
Liebig, ‘ is prepared by distilling a mixture 
of equal volumes of concentrated sulphuric 
acid and wool-spirit. The gas which is dis¬ 
engaged, is to be pnssed first through milk 
of lime, and then through several tubulated 
bottles filled with water. This compound is 
a colourless gas, possessed of an agreeable 
ethereous odour. A cold of 16° below zero, 
of the centigrade scale (29° Fahr., below the 
freezing point of water) does not render it 
liquid.'— C/timie Organiqne, vol. i. p. 540. 

“ Berzelius says, * Oxide of methyle or 
ligneous ether (made as above described) is a ‘ 
gas which docs not condense in the receiver, 
but which should be collected over meTcury. 
It is a colourless gas, which does not con¬ 
dense at 16° undergo 0 cent, - As the opera¬ 
tion of discing the mixture of wood-spirit 
and sulphuric acid advances, the mixture 
becomes yellow, brown, and at last black, 
Dut without thickening or frothing up, as 
happens when alcohol is treated in the same 
manner.’—Traite de Chimie, vol. iii. p. 403, 
of the French translation by Valerius, Brus¬ 
sels, \JB4l. 

“ 3? I rectified the said naphtha by re¬ 
peated distillations; first, by itself to sepa¬ 
rate the pyroligneous acid (which was ob¬ 
tained in very measurable quantity),eand 
tfteu with quicklime. The volatile spirit 
thus procured had a specific grfvitv of 0*839, 
and resembled alcohol more than naphtha. 

I then treat'd it, as above prescribed, with 
sulphuric add, when it yielded a fine dra- 
graufc liquid sulphuric ether, and nearly in 
as large a quantity as the same volume of 
alcohol could have done. A very little lig¬ 
neous or methylicethereous gas also appeared, 
and passed off through' the. water of the 
safety-tube of the receiver. Three fluid 
ounces nearly of other were obtained. On 

d o. 
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continuing the heat, after the receiver was 
removed, file materials in the retort on the 
sand-bath becanik thick, black, frothed up, 
and were projected out of the vessel with 
gAat force. Thus, by the {froduct of fine 
liquid ether, and the intumescence in the re¬ 
tort, two infallible proofs of abundance of 
alcohol in the said naphtha are obtained— 
proofs which will be recognised in every 
chemical court of Christendom. 

“ It is my opinion that the contraband 
article in question will make as good ether 
as the best spirits of wine, becuuse the mi¬ 
nute wood-spirit, or pyroligneous portion 
flies off in the form of a gas during the 
etherefication. Hence its clandestine im¬ 
portation under the false colours of a spuri¬ 
ous chemistry would prove a serious detri¬ 
ment to the spirit reveuue, as well as to the 
honest distiller, rectifier, and tnanufacturiug 
chemist. 

“ Finally, I ha%p analysed the pyroligne¬ 
ous acid residuum of the first distillation of 
the said naphtha, conducted by the heat of a 
water bath, and I found that four fluid 
ounces of it saturate with a lively efferves¬ 
cence as much carbonate of potash as two 
fluid ounces of ordinary vinegar, or 5 per cent, 
of real acetic acid, could have done. Here 
is therefore abundant evidence of acid, not¬ 
withstanding the Professor’s counter-certifi¬ 
cate. 

(Signed) “ Andrew Urns.” 


Could the verdict of “ every chemical 
court fa Christendom” have been here taken, 
there would doubtless hav^been at once an end 
of the matter; for, to say nothing of the satis¬ 
factory evidence which this RepoVt contains 
of the presence of large quantities, both of 
pyToligneons acid and of alcohol, the pro¬ 
duct of ether from the suspected liquor was 
an incontestible proof of its alcoholic nature, 
genuine naphtha being a substance from 
which it is impossible to obtain ether. * But 

as Chemical Courts, like others, ats not of 

♦ 

immediate access, even to lloyal Commis¬ 
sioners of Customs, the action of the pie<fe 
pauses for ^ time; the Board’s “ Analytical 
Chemist,” vindicated and cxul&nt, and the 
“ firgt chemist in the kingdom,” with his 
apothecary—associate Wjfidie, convicted, to 
all appearance, of most ludicro-lamentable 
incompetency. 

4-ct Third opens with the sun in Pfsces— 
scene the Royal Mint—Professor W. T. 
Brando loquitur. 


“ Royal Mint, February 2,1*43. 

“ Sir,—-I {peg to acquaint you, for the in¬ 
formation of the Commissioners of Customs, 
that in compliance with their wishes, I have 
warefully examined the sample of wood- 
naphtha forwarded to me with your note of 
Saturday last; and that, in my opinion, it is 
not miked with Acohol o%spirits of wine. 

“ It is a matter of great difficulty to deter¬ 
mine tha»entire absence of minute quantities 
of alcohol in wood-spirit; but the ftwilt of 
my experiments upon the present sample 
induces me to believe, that if there be any 
alcohol in it, the quantity is at all events 
very sDnall, spiel not such as to admit of its 
being again separated for y»y fraudulent pur¬ 
pose ; and I presume there enu be no other 
temptation for the addition of alcohol in 
these cuses • 

41 If you think It worth while, I can setul 
you *the specimens of the pure wood-spirit 
which I have extracted from your sample, 
and which have; none of the characters indi¬ 
cating the presence of alcohol. .• 

14 1 remain, Sir, your faithful servant, 

t (Signed) 44 Wii^iam Thomas Brat^db. 

“My charge on the present occasion is 
one guinea.” 

How strange! Another learned professor- 
chemist to the Royal Mint, and chemfeal 
authority of we know not how many other _ 
public establishments besides—he, too, posi¬ 
tively declares that he can detect no alcohol 
where Dr. Urc found it in abundance, and 
affirms most confidently that, 11 if there be 
any alcohol in it, the quantity is, at all 
events, very small , and no( such as to admit 
of its being again separated for any fraudu¬ 
lent jyurpose V The Commissioners of Cus¬ 
toms, apprehensive apparently that, as the 
Royal Mint* professor charged only “ orifc 
guinea” (!! f) for his advice *' on the present 
occasion,” he might possibly have taken 
proportionally little pains with the case, re¬ 
quested to know by what series of experi¬ 
ments (if any) he had arrived ^at a conclusion 
stf much at variance with Dr. Ure's, and to 
explain, if he conld, the discrepancy between 
them. The following 1 is the Professor’s 
reply:— • 

* • “Royal Mint, February 10,1843. 

" Sir,-*I beg to' 4 acknowledge the receipt • 
of your letter.of this date, enclosing a copy 
of Dr. Ure’s,Report [of 7tlr January], and 
adverting to the discrepancy between our 
opinions respecting the sample of wood-spirit 
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lately reported upon by me, and the conse¬ 
quent dilemma in which the Btv.rd of Cus¬ 
toms is placed. I request you will ■assure 
the Commissioners that 1 did not found my 
opinion upon the mere endeavour to separate* 
alcohol by distillation, but upon the follow¬ 
ing experiments: 

“ 1st. I distillers portioti of the simple, 
and separately collected the iirst, second, 
and third portions, which passed sover, in 
none ot* which could I discern any distinct 
proofs of the presence of alcohol. B 

“ 2nd. 1 rectified portions of .the sample 
over lime and animal charcoal, and the pro¬ 
ducts were such as might be ej^pectecf from 
wood-spirit, rfhd o^orded no evidence of the 
presence of any tangible quantity of alcohol. 

“ 3rd. I mixed a portion of the sample 
with sulphuric acid, and hpated the mixture 
in a retort connected with the pneumatic ap¬ 
paratus. I obtained noue of the ethfireal 
products of alcohol, nor could I procure any 
olefiant gas. 

“ Under all these circumstances, 1 thought 
and still think myself justified in making the 
report which I had the«honour to transmit 
to the custom-honse on the 2nd instant. 
Should it be the wish of the Commissioners, 

I will carefully repeflt the experiments I 
have described, and subject the sample, if 
possible, to more rigid examination. But, 
on the whole, I would venture to suggest the 
propriety of submitting the question to some 
third chemical authority. 

“ 1 have the honour to be, Sir, yqjir 
obedient servant, 

(Signed) “ William Thomas Brandk.” 

Of experiments it will be seen there was 
no lack ; the Professor had well earned his 
guinea fee—provided always, of course, that 
the experiments were good for anything, on 
wjiicli point the reader shall presently have 
the Professor’s own opinion to f^uide him in 
his judgment. 

Act Fourth shows the Commissioners of 
Customs confoundedly perplexed — still 
strong*in their reliance on the correctness 
of (heir “ analytical chemist,” but naturally 
puzzled to account for the conflicting state¬ 
ments of his brother professors. Once 
more they place the Whole matter in the 
hands of Dr. Ure. £nd, to exclude all pos¬ 
sibility of error on acconnt of difference in 
* samples, the Doctor i*s supplied this time 
'with eighteen bottles full of the pretended 
naphtha, one taken from each ofthe eighteen 
casks detained. As, however, the truth of 


the statements in his former imports had 
been questioned—for to that the counter 
certificates amounted —- Dr. Ure, before 
touching the Eighteen samples, very pA- 
dently resolved to call in the aid of another 
gentleman, “ who q^ould be at once an un¬ 
impeachable witness as to his results, and a 
skilful coadjutor in the operations.” He 
accordingly procured the services of Mr. 
Maurice Bbanlan, " well known'to the che¬ 
mical world as being the author of the only 
discovery of consequence made regarding 
naphtha by any British chemist {”* * and 
who, moreover, "had had much experience 
in the manufacture of ether, and in the rec¬ 
tification of alSohol and wood naphtha upon 
the commercial scale.” After firing dili¬ 
gently occupied with experiments on the 
suspected liquor for three weeks, Messrs. 
Ure and Scanlan made tlio following joint 
report to the Board of Customs. We give 
it at length, os exhibiting a beautiful speci¬ 
men of refiped and correct analysis:— 

“ On Monday morning, Mr. Scanlan and 
I commenced our analytical operations. We 
found all the sample bottles to contain a 
liquor, apparently the Bame, having a specific 
gravity of 0*!M*4 in general—one was 0*942, 
and three or four were 0*948. This trifling ’ 
difference arose from slight variations in the 
quantity of pyroligneous acid which hall been 
added originally to the alcohol for the pur¬ 
pose of disguising it. They all had the sour 
smell of cjude vinegar, and reddened blue 
litmus paper very strongly. 

“ We subjected half a gallon measure, 
faken # frd!n five of the bottles indiscriminately 
to distillation by the heat of a water-bath, as 
a preliminary experiment, and obtained a 
spirit of specific gravity 0*901, or 14*67 
over-proof, while an acidulous residuum was 
found* in the still, which was saturated with 
effervescence by crystals of soda, and indi¬ 
cated onePper cent, of real ocetio acid in the 
original liquor, equivalent to twenty* per 
elkit. of excise proof vinegar. The above 
experiment furnished eighty-ofle per cent, of 
proof spirit oat of the-gallon. Some of this 
spirit was rectified along with quicklime in 
a. glass retort, by the heat of a water-hf tli, 
whereby its specUfc gravity became 0*832, 
or 38*63 over-proof. 

• TheSSiscovery referred to i* that of the beautl- 
ful crystalline body called pyroxyllne, or pyroxan- 
tine, (to indicate Us pyroxylic origin and yellow 
colour,) which Mr. Scanlan was the Arst to extract 
from rough wood naphtha. 

. dd2* 
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“ A portion of this spirit was mixed with 
its own weight of sulphuric acid (oil of 
vitriol), and distilled with proper precautions 
1»y the heat of a sand-bath, when there was 
obtained an agreeably smelling ether, in 
about the same quantity as pure alcohol, of 
the same strength, would have yielded. This 
lluid, on being rectified ■In the usual way, 
afforded n fine ether, of specific gravity 
0-752 ; a lightness perfectly decisive of the 
perfection of the ether, and consequently of 
the spirit from which it was formed, being 
nothing else than alcohol^ 

“ Having made these incipient trials, we 
proceeded to operate on a larger scale, and 
distilled a gallon of the Liverpool liquor in 
a still mounted with a rectifying apparatus 
of my own invention. The pyroligneous 
acid was saturated beforehan^ with quick* 
lime, and then the clear filtered liquor was 
subjected to distillation over a naked fire. 
The spirit which wmc over was again recti¬ 
fied with more quicklime, in a glass appara¬ 
tus, by the heal of a water-bath, when it 
came over of a specific gravity 0*8268, or 61 
over-proof. Spirit of this gravity being 
well adapted to making ether, a proper pro- 
portion of it was taken along with sulphuric 
acid, and submitted to the process of cthere- 
fication in Uonillay’s continuous method, as 
described in my Dictionary of Arts, p. 442. 
Ether came over most abundantly through 
Liebig’s glass condenser, intp a glass re¬ 
ceiver, furnished with a safety-valve. The 
’ ether was characterized by its peculiar strite 
or lines of fluid down the sides of the globu¬ 
lar receiver, as also by its cool refreshing 
fragrance. No less than twenty-six ilnid- 
ounces, apothecaries’ mentire, were obtained 
of an ethereous liquid, of specific grouty 0*787, 
which, on rectification, became of specific 
gravity 0*742, boiled under 100° (Faljr.Jj and, 
amounted to fully twenty ounces measure, 
being a quantity about as great as the same 
quantity of alcohol of the purest kind would 
liavc yielded. This ether is lighter than the 
best standard ether of the Pharmacopoeia, 
sold at the Apothecaries’ Hall, Loftdon, 
therefore finer, and certainly as fragrant, and 
fully more volatile. • * 

“ This sample of ether, of about a pint 
measure, was examined at my request, 

Mr. Morson, o\ Southampton Row, and Mr. 
Bell, of (Oxford Street, botlf competent 
judges of the article, who found its specific 
gravity to* be 0*742, and pronounced it to 
possess all the physical properties of sul¬ 
phuric ether. 

11 The sequel of the ether distillation 
furnished the usual liquid products />f the 
ctherefication of alcohol alopg with olefiant 
gas in great profusion, characterized by its 
binning with a white flame, like that of wax 


candles, and by its being condensed on ad¬ 
mixture with, chlorine gas into chloride of 
carbon? the oily looking liquid fromwhiohit 
derive its familiar name. 

• “ I have found that when ten parts of 
wood-naphtha are mixed with ninety parts 
of alcohol, each of moderate strength, and 
the mifture is trAted witie sulphuric acid ns 
above, it does not afford any good gjflluine 
ether, bet a peculiarly pungent offensive 
fluid, proving that the spirit drawifout of 
the Liverpool naphtha must contain little or 
no real woo^-naphtha, but that it owe's its 
peculiar taste and flavour to the pyrogenous 
oil of Che wopd vinegar, of which a few drops 
suffice to contaminate a gt^lon Of good sweet 
alcohol. • 

“ Sweet spirit of nitre is another product 
of alcohol, consumed in vast quantities in 
the United Kingdom, and which cannot be 
formfid at all with wood-spirit naphtha. Mr. 
Scanlan and 1 followed the prescription of 
the Pharmacopoeia, and obtained the full 
quantity of sweet'spirit of nitre from the 
rectified Liverpool liquor, just as if we had 
usejj a like proportion of alcohol. Tlu^sp. 
gr. of this spirit was only 0*842=53*7 per 
cent, over-proof, while that of the commer¬ 
cial article is 0*850=4^*1 over-proof. 

“ Wothave also prepared a good drinkablo 
gin, which persons accustomed to that beVfe- 
rage have relished very much. It was made 
with the Liverpool naphtha rectified with po-' 
tash, as is customary in th« compounding of 
cordials. Samples of the ether, sweet spirit 
of fiitre, and the gin, accompany this report. 

“ I have submitted a sample of the naphtha 
so fortified to Mr. Bowerbank, one of the 
most extensive and skilful rectifiers in Lon¬ 
don ; and I take leave to band in his report 
herewith, which I consider also a conclusive 
evidence of the said naphtha being alcohol. 

“ Having thus proved the alcoholic nature 
of the article, Mr. Scanlan and I next made 
a careful experiment to determine its exact 
amount, and that of the pyroligneous acid 
with which it was disguised. We distilled 
a gallon of the Liverpool liquor previously 
neutralized with lime, and obtained at ono 
operation, by means of my rectifier, a«spirit 
of 37*46 per cent, over-proof, equivalent in 
quantity to eight-tenths of the whole gallon 
in proof spirit, or 80 per cent. The residu¬ 
ary liquid, pyrolignitc of lime, was decom¬ 
posed into acetate of spda by crystals of soda, 
of which 3000 grains ware required, indicat¬ 
ing 1083 grains of real acetic add, equiva¬ 
lent* to about 45oz. measure of vinegar, 
excise proof, or thirty per cent, of 'the 
original liquof. Thus the Liverpool pre¬ 
tended naphtha consists of seventy parts 
alcohol, 14*3 over-proof, and thirty of 
pyroligneous add. 
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“ I now proceed to describe the researches 
we made into the properties'of thq several 
kinds of wood-naphta now in the market f 
with the viewing of ascertaining the be^£ 
criteria for distinguishing that fluid from 
alcohol, and consequently for discovering 
directly whether any sample of naphtha bo 
illicitly compounded with alcohol, or be 
genuine. # 

“ Wkh this view, I procured from Messrs. 
Hill of Deptford, whose chemical works I 
am well acquainted with, a quantity hf their 
rectified wood-naphtha,and also*of thorough 
naphtha as firstdrawn off by distillation from 
the pyrolignoous acid of their own manufac¬ 
ture. * # 

“ Wc rectified in my still, a gallon of 
their genuine rough naphtha, and found 
it to exhibit all the pnenomena charac¬ 
teristic of this fluid; viz., boiling nt a 
temperature fully twenty degrees below that 
at which alcohol-wash of the same gravity 
boils, and exhaling the peculiar smelling 
vapour of aldehyde, most offensive .to the 
nose, and causing the qyes to redden and to 
weep. When thus distilled, it agreed iif its 
properties with their rectified wood-naphtha. 
The fluid is colourless has a peculiar, some¬ 
what offensive odour, exhales, at a moderate 
warmth, a vnppur very painful to the eyes, 
and, therefore, much dreaded by the hatters, 
who used to employ it in large quantities for 
dissolving their so-called gums, or shellac 
and sandarac. Hence there is a very strong 
temptation to introduce in its stead smuggled 
alcohol, slightly disguised, which docs not 
injure the eyes, and is, moreover, a far better 
solvent of the gams. The pyroxylic ajllrit 
of Messrs. Hill is jiltnost the only one that I 
have been able to meet with on sale in this 
country, which I think to l>e truly genuine. 
Other samples consist, more or less, of al¬ 
cohol, illicitly introduced to the great injury 
of the revenue. . 

“ Genuine wood-spirit has tpe following 
distinctive characters: 1. When rectified 
naphtha, of specific gravity of 0*870, such as 
Messrs. Hill send out for sole, is distilled 
along .with a large quantity of unslaked 
powdered quicklime, in a retort plunged 
into boiling water,'the spirit comes over with 
its gravity unchanged; whereas, if genuine 
alcohol, or the spirit from the Liverpool 
naphtha, be distilled in the same way, each 
of these is alike concentrated, so as to be ob¬ 
tained nenriy free Trom water, and of a 
gravity under 0*800, or 70 per tent over 
proof, and of the temperature C<£ (Fahr.) 
Here, then, is a most remarkable differ¬ 
ence between alcohol and wood spirit; one 
which of itself demonstrates the Liverpool 
liquor to be alcohol, and not naphtha; for 
dm it contain even 5 per cent, of naphtha at 


the originaljdilution of tho Jiquor, it could not 
he concentrated by the heat of boiling water 
with quicklime to the above low gravity. 
Wood-spirit, thus seems to possess a greater 
affinity for water than alcohol—a fact, of 
which another evidence will be presently 
adduced. • * 

2. When alcohol is reduced with water, 
the mixture undergoes a condensation of 
volume, so that 100 gallons of strong alco¬ 
hol mixed with 50 gallons of water, do not 
occupy the space of 150 gallons, but n less 
space, proportional in a certain degree to 
the strength of the alcohol. Upon this fact, 
the excise tables of alcohol are constructed. 
Thus, when alcohol, of specific gravity of 
0*8.'}2, or 58*5 over-proof, is to be reduced 
to proof, or 0*920, 100 parts of it in volume 
are to be diluted with water till the mixture, 
at 62 Fahr. occupies the space of 158*6 
measures. * 

“ The spirit from the Liverpool liquor 
agrees exactly with alcohol, in this re¬ 
spect, but both differ from wood-naphtha, 
which suffers a greater penetration of parts, 
and condensation of volume by dilution 
with water, so that 100 parts of specific 
gravity, 0*832, made to occupy 158*6 
measures, by the addition of water, form a 
mixture of specific gravity 0*927 or 0*928, 
at 62° Fahr. Even the genuine naphtha of 
specific gravity 0*870 or 36*12 over proof, 
reduced with water till 100 measures become 
136*12, has a specific gravity of 0*927, " 
whereas alcohol and the Liverpool spirit so 
treated, have the specific gravity of u*920, 
or excise spirit proof. 

“ 3. The boiling temperatures of alcohol 
and genuiqp wood-spirit are remarkably dif¬ 
ferent, and afford therefore excellent criteria 
^or distinguishing the two fluids. Hill's 
naphtha*of 0*870 specific gravity, boils at 
144° Fahr. when heated in a small flask or 
matrass by means of a water-bath. If it be 
concentrated to the strength corresponding 
to specific gravity 0*832, it boils at 140° 
Fahr.* Alcohol of specific gravity 0*870, 
boils in the same circumstances at 180°, and 
of speciffc gravity 0*832, at 171°. 5' Fahr. 
The spirit from the Liverpool liquor agrees 
\fiih alcohol in its boiling points at the several 
degrees of specific gratgty, butTlifters entirely 
from naphtha in this most cliaracteristic 
feature, If ten per cent, of naphtha be 
mixed with alcohol, each of specific grvrity 
0*870, the boiling point of the alcohol is 
lowered at least six degrees of Fahrenheit’s 
seal*. Upon this physical principle, it is 
clearly ^demonstrable that the spirit in the 
Liverpool liquor, docs not contain five per 
cent, of wood-naphtha. 

“ The spurious naphthas in the market are 
characterized by two features} first, their 
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low specific gravity; second, their high boil¬ 
ing points. Soite of them have a gravity of 
only 0*822, others of 0‘827. Now, as it is 
impossible to coucentrate real wood-spirit 
to this pitch, by any ordinary manufacturing 
means, while alcohol may be without' much 
difficulty so concentrated, a suspicion natur¬ 
ally arises of the illicit introduction of 
alcohol into a liquid sold at a price sixty per 
cent, at least under that of ^lcohol. This 
suspicion becomes a certainty on referring to 
the Trailing points and other means that have 
occurred to me. The tAnperaturc at which 
these very light naphthas boil, is higher by 
at least 8° Fahr. than that of the much 
heavier and more watery naphtfia of Messrs. 
Hill. One naphtha of specific gravity of 
0*8216 boils at 152’, while Hill’s genuine 
wood-spirit of 0*832 boils ft 140° Fahr. 
By compounding alcohol and genuine naph¬ 
tha, fluids are formed with boiling points 
like the above 'spurious or fraudulent 
naphthas. 

” 4. When genuine naphtha is treated 
with its own weight of sulphuric acid, as in 
the process of etherefication, the phenomena 
and products are quite different from those 
with alcohol and sulphuric acid. White 
fumes are exhaled most abundantly, while a 
gas is disengaged that burns with a faint blue 
flame. An acidulous liquor is found in the 
receiver, which being neutralised with pot¬ 
ash, and re-distilled, affords a liquid of spe¬ 
cific gravity 0*911, possessed of a peculiar 
pungent spicy odour, and resembling coal-oil 
in being immiscible with water. Here are 
sufficient proofs that real wood-spirit can 
furnish with sulphuric aojd nothing in any 
respect resembliug ether. 

(Signed) “ Andrew Uhb, 

Morris Sc and an.” 

.J W. 1 

The reality of the sophistication was thus 
at length set at rest, and ’ 

Act Fffth atid last exhibits, with very 
exact poetical justice, Truth and Urn tri¬ 
umphant, and Error, Graham, Brande,*and 
Co. covered with confusiejp and vshame. 

11 FirqJ Fiddle ” slips off behind the scenes, 
with 1st. 2nd^ and 3rd. Smugglers after 4 
him, and is qpen no mere; the Royal Mint 
Professor, with a redeeming candour, steps 
forward and acknowledges that he was all in 
the wrong. (“ 1 now wrifb to you to ac¬ 
knowledge my error * * ♦ I have assured 
lAyself of the possibility of obtaining alcohol, 
and, of course, ether, from the same spirit.” 
March 31 $) and the hero of the piece thus 
expatiates, to an admiring audience, on the 
zn&M which it teaches* 


“ Nothing can place in a juster point of 
view t]^e lamentably low condition of organic 
chemistry in England than the fact of two of 
k the most prominent professors of the science 
in London having proved, by formal public 
declarations, made after deliberate experi¬ 
ments? that they are unable to distinguish 
alcohol from wood-spirit—nay, that rlcohol 
merely tainted with pyroligneous oil is not 
alcohol , but genuine pyroxylic spirit- What 
will the chemists of the Continent think of 
this refliarkable ignorance, or want of skill ? 
Though, iiffieed, they must be somewhat 
prepared for such a phenomenon, since, 
among the'’thousand brilliart discoveries 
made within the last seveh years in organic 
chemistry, not one of any note can be traced 
to an English professor; several of them, 
however, have gofid incomes, with well ap¬ 
pointed laboratories and instruments of re¬ 
search assigned to them, at the public ex¬ 
pense, for the cultivation of the science.” 

Aye,.what will the chemists of the Conti- 
nenj think of it ? Nether our “ First Fiddle” 
nor our second, able to detect what the merest 
tyro of a foreign laboratory would probably 
discern jji an instant 1 Ah ! those “ good 
incomes,” those “ well-appointed labora¬ 
tories and instruments of research,” sup¬ 
ported “ at the public expense ”—is it not 
all owing to them, and to tfieir damping in¬ 
fluence, that our “ fiddles ” arc so much out 
of tune ? Mr. Babbage would say “ no,” 
and<call for ribbons and garters in addition; 
but Liebig would bid us reconcile, if we con, 
such abundance of means with so deplor¬ 
able on instance as the present of wont of 
knowledge and skill. Men of a keener insight 
into human nature than either would, perhaps, 
contest the reality of the supposed want of 
knowledge and skill, and remind us that 
there are such motives to wrong-doing as 
love of lucre, with its proverbial blindness 
and temerity, and envious rivalry, prone to 
every sort of meanness—such things, in short* 
as Guinea Fees, and Purchased Certificates* 
“to damn another’s ^ fame, or raise one’s 
own.” Has not Professor Brande, himself, 
recorded as a historical feet, in his Manual 
of Chemistry , (Edit. 1836,) that “articles 
are imported u^der the name of pyroligneous 
ether, spirit, &f., which are mostsuspiciovsly 
identical with alcohol, and which, if not 
closely examined, may lead to serious frauds 
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on the revenue, and that strong alcohol, dis¬ 
guised os to smell and taste, as da these res¬ 
pects to resemble pyjpxylic spirit, has al¬ 
ready been found in the market!” Horn 
then could he be serious in scouting, six 
years afterwards, the noting of siich ^frauds 
beingepracticable ? Was it not, moreover, 
an English professor, resident within some¬ 
thing less than a hundred miles of the Royal 
Mint, who publicly certified that • choke- 
damp, (carbonic acid gas,) the* victims of 
which are counted by thousand^, and fens of 
thousands, including among the number the 
unhappy son of the illustrious Oerthollet, 
might be breathed with impunity, providing 
only it were generated by a Joyce's patent 
stove I What is there after that, in the way of 
opinion and certificate, which 44 the guinea 
fee" might not be expected to extract from 
a London chemical “ First Fiddle ? Has 
not*tho hireling character of the English 
chemical school been the subject of rebuke, 
even from the judgfhent seat ? Who can 
forget the memorably declaration «f Chief 
Justice Dallas on the two days’ trial as to 
the cause of the fire in the sugar-house of 
Severn and King “ when the chemists of the 
metropolis, banded and pitched against q^ch 
other like two troops of prize fighters, swore 
point blank to opposite results from Jikc 
experiments.” 44 These two days are*not 
days of triumph,hut days of humiliation for 
science .” Mr. Brande, in his History of 
Chemistry, which forms ,one of the prelimi¬ 
nary treatises of the Encyclopaedia Bri - 
tannica , uses a felicitous phrase to describe 
certain eras in the progress of the science— 
he calls them 41 red letter days .” May we 
hope that he will not forget, in his next edi¬ 
tion dT the Treatise, to add that it has had 
in England its black letter days as well ? 

* And should there be room for an example hr 
two, we trust he will not be restrained by 
any feeling of modesty from giving to his 
own and 44 First Fiddle’s” discoveries in 
wood naphtha that prominence which they 
deserve. * • 

It must, we think, appeal to every im¬ 
partial reader of the present pamphlet that 
Dr. Ure was exceedingly ill-used by Ms 
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brother professors, and that thej richly de¬ 
serve the exposure whieh they have received 
at his hands. It was not a matter of opinion, 
such as men lare allowed to differ updh, 
whether there was alcohol and ether in the 
suspected liquors qj not, but a matter of 
fact, authenticated by the positive assurance 
of Dr. Ure, that he had actually extracted 
both substances from them in abundance; 
both Professor Graham and Professor Brando 
were fully apprised fliat Dr. Ure had reported 
the fact to be so; and before they ventured 
to contradicts him so flatly os both did, they 
should, for their own sakes, for Dr. Ure’s 
sake, and for the sake of their common 
science, have*sought a conference with Dr. 
Urc, and asked him to verify before them 
his experiments and results. On Dr. Ure'a 
part there appears to have been no want of 
proper feeling—no attempt made, nor any 
wish whatever entertained, to entrap his 
brother professors. On the contrary, he 
went so fv in courtesy (too far, some may 
think) as to invite them 44 to come and see 
the various alcoholic products” he had ob¬ 
tained from the spurious naphtha ( 4< a pint 
of fine etber'among the rest”); but, as if 
their business was with anything hut truth,* 
they both, on one weak pretext or # other, 
declined the ocular demonstration tendered 
to them. 44 First ^Fiddle” had been feed to 
certify that the suspected liquors contained 
neither pyroligneous acid nor alcohol in 
’quantity sufficient to be separable for fraudu¬ 
lent purposes; and having so certified, he 
seems to have thought that he vies functus 
officio. Professor Brande was employed by the 
Board. of Customs to report the truth only; 
but, because his imperfect fhodes of experi¬ 
menting gave itsults wholly different from 
(hose of the Board’s chemical adviser, Fe was 
delighted, and (till subsequently goaded to it) 
would enquire no fartlier. 4 44 My charge on 
the present occasion is one guinea,” and 
for that I have jgiven you three laborious 
analyses; while your analyser in ordinary 
charges two guineas for each analysis.’ (See 
Dr. Ure’a Preface.) Alas! alas! on what 
days of competition and cheapness have we 
fallen! Cheap jewellery, cheap champagne, 
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cheap haberdashery, cheap tailoring, cheap 
furniture, and noyv, at last, cheap chemistry ! 
Price the only criterion and intrinsic worth 
of«no account! * 

After the question as to the genuineness of 
the eighteen casks imposed by Messrs. Ten¬ 
nant, Clow, and Co. had been disposed of by 
the proceedings before related, no less than 
eleven different samples of other importa¬ 
tions were, within the space of*a month, 
sent to Dr. Ure for examination, and one 
and all proved to be of the like spurious de¬ 
scription. One from Havre was composed 
of 95 per cent, of alcohol, of specific gravity 
0*842 at 60° Fahr., or about 53*7 over-proof. 
And eight others consisted entirely of strong 
alcohol, disguised only with a very small 
portion of the dead coal oil of the gas ma¬ 
nufactories. 

From these facts it is easy to judge how 
much the revenue must have suffered in past 
years from such sophistications, aiul how 

much more it would have suffered in future 

« 

years, but for the detective investigations of 
Dr. Ure.^ Since alcohol is nutaxed in Ame¬ 
rica, France, Belgium, aud Germany, it can 
be made in those countries, of a strength 
«inuch above our proof strength, for less than 
two shillings a gallon; while here the selling 
price, duty paid, is from 12 to 15.shillings. 
No wonder we have a Reclining revenue, 
and an income tax to make up t the defi¬ 
ciency. 

But the injury to tho revenue is probably- 
the least serious part of the affair. The Bri¬ 
tish growers, home and colonial, of the vege¬ 
table productions from w'hich alcohol is ex¬ 
tracted—the British distillers of the Silco- 
hoi, in all its jjgtsjctics—the British com¬ 
pounders and fetaifiers of r spirits-U-arc all 
deepljr injured by this . inundation, from 
foreign parts, 4 of duty free, or next to duty 
free, alcohoL The “ rectifiers pi London,”, 
Dr. Ure tells ns, “ who were wont to supply 
the tyri-manufacturerg, varnish-makers, and 
others, with large quantities of spirits of 
wine weekly, have for some time past fold 
little or none.” “ Their occupation f s gone,” 
adds tiie Doctor. We trust apt. The Com¬ 
missioners of Customs have but to persevere 


resolutely, for a few months, in confiscating 
every spurious lot of wood spirit which makes 
its appearance, (the means of detection arc 
^iow easy,) and the home manufacture would 
speedily revive and flourish. 

o * 

INSTITUTION OF CIVIL ENGINEERS. 
MINUTER OF PROCEEDINGS—SESSION 1843. 

February 14. 

“ Description of Mr. Clay*s new Process 
for making Wrought Iron direct from the 
Orej as practised at the Shirva Works, 
Kirkintilhch, Scotland.” ,By William 
Neale Clay. t 

In this communication, the author first 
describes the various stages through which 
the metal passes,’between the reduction of 
the oje aud its arriving at the state of mal¬ 
leable iron, by the ordinary mode of manu¬ 
facture ; and then he explains the process 
which he has invented, and introduced prac¬ 
tically at the Shirva Works. 

By the ordinary system of iron-making, 
the «rcs are reduced into the state of car¬ 
buret of iron, and then, by refining and 
puddling, the metal is^e-carburetted, thus 
making it into malleable iron by a number 
of processes, which are recapitulated :— • 

1st, Calcining t .e ore. 

2nd, Smelting in a furnace, by the aid of 
blast, either cold or heated, with raw coal, 
or coke, for fuel, and limestone as a flux. 

3rd, Refining the “pig” into “plate" 
iron. 

4Jh, Paddling, shingling, and rolling, to 
produce the “ rough,” “ puddled,” or No. 

1 bars. 

5th, Cutting up, piling, and rolling, to 
produce “ merchant,” or No. 2 bars. 

Cth, A repetition of the same process, to 
make “ best,” or No. 3 bars. 

Seeking to diminish the number of mani¬ 
pulations, the new process a mixture 
of dry Ulverstone, or other rich iron-ore 
(hsematite), is ground with about four-tenths 
of its weight of small coal, so os to pass 
through a screen of one-eighth of an* inch 
mesh. This mixture is placed in a hopper, 
fixed over a preparatory bed, or oven, at¬ 
tached to a puddling furnace, of the ordinary * 
form. While one charge is being worked 
and balled, another gradually falls from the 
hopper, through thercrown, upon the pre¬ 
paratory bed, and becomes thoroughly and 
unifpnnly a heated; the carburetted hydrogen 1 
and carbon of thetcoal, combining with thq 
oxygen of the ore, advances the decomposi¬ 
tion of the oftneral, while, by the combus¬ 
tion of theses gaseB, the puddling furnace is 
prevented from being injuriously cooled* 
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One charge being withdrawn, another is 
brought forward, and in about an hour and 
a-half the iron is balled, and ready for thing* 
ling and rolling. • 

The cinder produced, is superior in quality* 
to that which results from the common sys¬ 
tem ; it contains from 50 to 55 per cent, of 
iron, and is free from phosphoric ncid, Vhich 
freqUeitUy exists, and is so injurious, in all 
the ordinary Blags; when re-smelted* it pro¬ 
duces a* much No. 1 and No. 2 cast-iron, 
and of as good quality, as the oijlinary 
“ black band" ore of Scotland. • Thu cast- 
iron produced from the slag (amounting to 
OHft-tliird of what was originally contained 
in the ore) is mixe^with the ore and coal in 
the puddling furnace; and thtxs, while nearly 
all the iron is extracted from the ore, os 
much wrought-iron is produced in a given 
time, and the same cost of fuel, as by the 
old system. * 

The first process, producing puddled bars 
of sujierior quality, is consequently on a par 
with the fourth stage of the old system, as it 
avoids the necessity of the preceding separate 
manipulations. • # 

From the absence of all deleterious mix¬ 
ture, by once piling and reheating the rough 
bars, iron is produced,*of a quality, in every 
respect equal, and in powers of tensfem su- 
perftir, to that which results from the second 
piling and reheating in the common mode ; 
it is therefore contended that the two pro¬ 
cesses produce fiom the liosmatite nearly 
one-third more iron, of as good a quality gs 
is usually obtained by the six processes of 
the old system. 

The iron thus produced bears a hifch 
polish, is very uniform in its texture, is 
ductile and fibrous, having more than an 
average amount of tensile strength, and at 
the same time appears to be more dense, as 
it possesses a peculiar ..onorousness, re¬ 
sembling that of a bar of steel when struck. 
It lias also been converted iut* steel of a 
good quality. • 

The paper is illustrated by a drawing of 
the furnace necessary for the process, and 
by specimens of the iron and steel produced. 

• - | 

Mr. Clay contended that the ordinary 
method of making iron was neither so scieiw 
tific, nor so practically good as there was 
reason to expect it would have been, when 
iron formed so considerable an item in the 
productive industry cf the country. His in¬ 
vention was in some degree based upon the 
old Catalan fire, wherein jpalleable iron dr as 
produced direct from the ore, although by a 
considerable expenditure of fttel: by his 
process the ore was also reducecLat one ope¬ 
ration into the state of malleable iron, by 
combination with a large portion of carbo¬ 


naceous matter; and as the deojydation of 
the ore could proeeed simultaneously in an 
adjoining preparatory bed, through which 
the fiame of thg puddling furnace traverse^!, 
there was necessarily a great saving of time, 
labour, and fuel in the production of the 
metal, while the qyplity was at the same 
time improved! lie argued therefore, that 
if the system was generally adopted, a large 
portion of the capital now sunk in the ex¬ 
pensive constructions of blast furnaces, blow¬ 
ing engined, &c., would be dispensed with. 

Mr. Taylor observed, that the process 
appeared to be only applicable to the rich 
qualities of iron ore, which were now used 
in comparatively small quantities, as a mix¬ 
ture with the clay ironstones of the coal 
fields, from which iron was generally pro¬ 
duced iu this qpuntry. There existed large 
quantities of hsematite in Great Britain, 
equal in quality to that of Nassau, or of the 
liartz mountains, from which so much iron 
was made, for converting into steel. The 
mines of Ulverstonc (done now produce 
50,000 tons annually, and at least 25,000 
tons more could be shipped from Cornwall; 
and if a demand existed, there was scarcely 
a limit to the quantity that could be raised. 
He apprehended that the iron made by this 
process could be converted into good steel: 
this was very desirable, as it would- render 
this country independent of Sweden and 
Russia, whence* nearly all the steel-iron was 
now imported. 

Mr. Heath had examined Mr. Clay’s pro¬ 
cess of iron-making, and found thq£ the 
wrought iron produced from a mixture of 
Scottish pig-iron and hicmatite ore, was of a 
superior quality, betting severe tests without 
injury. The iron made by this method, 
from Indian pig-iron and spiculnr iron ore 
(per-gxy|}e of iron), from Devonshire, which 
was identical in quality with the celebrated 
Elba ore, when converted into cast steel, by 
a process which he had accidentally discover¬ 
ed, possessed the quality of welding like shear 
steel, Without any of its defects. Ihc method 
be alluded to, was to combine manganese 
with the qpst steel in the cnl&ible, and when 
out under the tiltfiammer it could be worked 
and weldedT to iron, like shear steel :• the 
consequence of this discovery jy as*, that the 
latter quality of steel was almost abandoned 
for cutlery, afld the former was now gene¬ 
rally used, as it did not exhibit the laminated 
appearance when polished, which shear Aeel 
frequently did. Tne metal was sounder, and 
fewer wasters were made. All the brown 
htemhtites contained manganese, and there 
was little' dbubt that, by selecting the pro¬ 
per kinds of ore, malleable iron might be 
made, in Great Britain by this process, as 
good for converting into steel as any of the 
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Swedish jron. There was abundance of Bpi- 
cular iron ore f on Dartmoor, equal to the 
Elba ore, and which would (he hod little 
doubt) produce as good iron as that from the 
lDannemora-ore. * 

Dr. Faraday remarked, that the process 
invented by Mr. Clay was founded oil sound 
chemical principles. ( It vrtis desirable to 
abandon the use of limestone as a flux : it 
was proved that the purest limestones con¬ 
tained phosphates, which, although advan¬ 
tageous in agricultural processus, were de¬ 
trimental in iron making. 

Mr. Fox had tried some specimens of Mr. 
Clay’s iron, and found them to bear severe 
tests, as well as the best coble bolt iron 
made in the ordinary manner. 

Mr. Clay explained that Mr. Heath’s pro¬ 
cess was not indispensable, fc for converting 
into steel the iron made by Ins method; and 
also that argillaceous iron ores, after calci¬ 
nation, could be treated in his furnace, like 
the hematite ores, but not so advanta¬ 
geously. 

Mr. Taylor said that 25,000 tons of steel 
were converted annually in this country, and 
of that quantity not more than 2,500 tons 
were made from the best Swedish iron; 
for the remainder, inferior qualities of 
iron, such as Russian iron, marked CCND, 
from the forges of Monsieur Demidoff, were 
used. All that iron was made with charcoal, 
and could only be called inferior when com- 
a pared with that made from the Dannemora 
ore. If Mr. Clay’s process was successful 
in treating the haematite ores, as had been 
stated, it was of great importance, as it would 
emancipate the country from a dependence 
upon foreign products. '■ 

He had recently seen iu Germany a pro¬ 
cess of producing steel by stopping the opera¬ 
tion of puddling pig iron at a certain jpoint- 
or intermediate state between cast and 
wrought-iron, and hammering the muss at 
once into bars. The operation was one of 
much delicacy, and depended entirely upon 
the skill of the workman. « 

Mr. Heath .believed the manufacture of 
steel was involved in unnecessary^ mystery ; 
it was the general opinion" that foreign iron 
was Essential to produce good qualities. Iron 
as now made from coke furnaces certaiiAy 
contained ^oo much foreign matter to be 
used for steel, and it would Require more 
attention to the selection of the materials, 
before pure iron could be obtained; some of 
the Low Moor iron, the gdod quality of which 
was universallyadmitted, had been made into 
blistered steel, but although the springs faade 
with it appeared perfect, it was arid that they 
did not answer so well as those madp with 
steel from charcoal iron. 

The Sheffield manufacturers required that 
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steel should possess “ nature and body;” 
the first quality to enable it to be rolled and 
drawn out without cracking, and the second 
that it might receive and retain a fine edge. 
’ Steel made from Garnderris iron (South 
Wales) possessed 41 nature,” but if made 
into cast-steel it flud into pieces on working, 
as it* did not possess “{body.” Steel from 
German ores appeared to have “ bojjy,” but 
wanted “ nature.” Steel from Indian iron, 
although difficult to work, stood bfetter than 
other kinds when once reduced into form ; 
this he attributed to the purity of the mag¬ 
netic ore from'which it was produced; there 
was not tl\p slightest trace of phosphorus, 
arsenic, or any deleteryws foreign matter. 
He was convinced that, with a mixture of 
Indian pig-iron (which could be produced 
very cheaply) and Devonshire ore, by Mr. 
Clay's process, iron could be made of ex¬ 
cellent quality for converting into steel at 
such a reduced price as would render the 
introduction of Swedish and oilier foreign 
iron unnecessary. 

Mr. Taylor believed that improvement in 
the quality of steel,.rather than reduction in 
the price was the object to be sought. In 
the large quantity used in the mines under 
his direction, the desttest steel was found to 
be thu most economical. lie had seen as 
many as twelve dozen borers used to make 
one blast-hole, and unless the tools kept 
their points well, the labour of the men was 
thrown away. , 

February 21, 1843. 

“ Account of a scries of experiments on the 

^comparative strength of solid and hollow 

Axles.” By John Oliver York. Assoc. 

Inst. C.B.* 

The author first describes the causes of 
fracture in railway axles, which he attributes 
to the sudden strains and injury produced by 
concussion and vibration. Those resulting 
from concussion are chiefly ascribed to a de¬ 
fective state of the permanent way, any sud¬ 
den obstacle opposing itself to the progress 
of the train, and the severe shocks arising 
from the wheels coming in contact with the 
blocks and sleepers when thrown off tile line.' 
The force of vibration and its cettain effect 
to produce fracture in a body so rigid as a 
railway axle, is then fully explained; the 
evil arises from the impossibility of diverting 
from the axle the Amtinued series of slight 
blows or vibrations to fthich it is subject, or 
of pausiqg a free circulation of them through 
its entire length, since the naves of the wheels 
being fixfcd tightly on to the axles, form a 
point on either side for the vibrations to 

- - - --- 

* For abstract of Mr. York’s patent for axles, see 
our last Number.— Kd. M. M. 
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cease, and the particles of iron composing 
the axle at this point become dislocated by 
the continued and unequal strain, and*ulti- 
mately break ; the same? action is described 
as taking place in the journal of the axle, 
and hence the fact that an axle seldom breaks 
excepting at the journal, o^at the b^pk of 
the nave of the whtfel. The twisting strain 
to which railway axles are subject is next 
consider^, and a calculation enterdtt into, 
to prove that upon a circle of only a few 
feet in diameter, and assuming a first-class 
carriage on four wheels to weigh € tons, the 
strain resulting from this cause is so sjight 
as to be unworthy of consideration in the 
inquiry. The papee next proceeds to point 
out, how and why the holloef axle is better 
able to resist the strains before referred to, 
than the solid ones now in use. 

First, by the process of manufacture, by 
which the crystallization of the iron* is 
avoided, and it is left in a better state for 
sustaining sudden strains and continued 
action. Secondly, by the position of the 
metal composing the axle, since the com¬ 


parative strength of axles, are as ym cubes 
of their diameters, and tl^pir comparative 
weights, only as their squares, consequently, 
with less weigly there must be inereasqjl 
strength; and thirdly, that the vibration has 
a free circulation through the length of the 
axle, no part being ^ubject to an unequal 
shock from the fibration, and the axle would 
therefore receive much less injur; from this 
cause. In conclusion, it is submitted that a 
railway axle shofild possess the greatest pos¬ 
sible degrefi of rigidity between the whuels, 
to prevent it from, bending or breaking 
from concussion, combined with the greatest 
amount of elasticity and freedom in the par¬ 
ticles of iron mthin the axle itself, to prevent 
the injurious effects of vibration. 

The details of a numerous set of experi¬ 
ments are then gjvcn, to prove the superiority 
of the hollow axle in all theso respects, the 
average of the whole of which is thus stated. 

As regards rigidity to * sustain a dead 
weight. 

The axles being supported at the ends, 
and the weights applied in the middle. 



As regards its capability to resist a falling weight. , 

5 cwt. 3 qrs. 6 lbs. falling from a height of 16 feet on to the centre of the axle. 

Hollow Axle. Solid Axle. 

1st blow, deflection ..*.. 1-^-1 1st blow, deflection . If 

2nd ,, ,, . . . 2J I 2nd ,, ,, .. Si 

3rd ,, .... 3j I 3rd , J „ .... 4^ 


As regards the elasticity and fibrous quality of the journals. 

• Hollow Axle. * Selid Axle.. 

Number of blows to destroy journal (ave- I Number of blows to destroy journal (ave* 
rage) ... 29 I fage....»...^. 10 


Proportions of axles. 

9 Hollow Axles. Solid Axles. 

Diameter....*... 4 inches.3£ inches. , 

Weight... 1 cwt. 2 qrs. 20 lbs. . 1 Iwt, 3 qrs. 24 lbB. 

The paper is illustrated,by specimens 'of mens of ends broken off solid axles, made by 
the broken axles, both hollow and sftlid, and the latent Shaft and Axle Company, Wed- 
by diag rams of the mode of nfuiufacturing nesburyg thiy had borne severally 886,148, 
the two kinds of axles. • m 293, and 278 blows of a sledge-hammer, 

—--* weighing 38 lba. before they separated from 

Mr. Geach presented a series of sped- be body t above twenty more ends had been 
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broken p(T, tlie weakest requiring 138 blows. 
' The diameter of these journals was 2£ inches. 

An axle was exhibited which had been 
nearly doubled under an hydraulic press, with 
a pressure of 64 tons: the journals (24 
inches diameter) were also bent in opposite 
directions, by repeated blows of a sledge 
hammer, without any signs ’of fracture being 
perceptible. 

‘The firm which Mr. Geach represented, 
had made upwards of twenty-five thousand 
axles, and had tried a very largd number by 
breaking them; they aljnost uniformly found 
them of good quality, which might be attri¬ 
buted to the mode of manufacture. Around 
a centre bar of iron were placed eight bars 
rolled to a proper form to complete o circle, 
the joints radiating from the centre; they 
were then welded together r by rolling, and 
finished under the hammer; the fibre of the 
iron, it was contended, was thus wdrked, and 
remained in its most favourable position. 

11c was not opposed to the principle of 
hollow axles, but he wished to prevent any 
unnecessary prejudice against solid ones by 
inferences from any one set of experiments: 
he would therefore suggest that another scries 
of experiments shonld be made between the 
relative strength of the two kinds of axles, 
for which he would contribute the necessary 
number of solid ones. 

Mr. York described the manner in which 
the solid axles had been selected for the pur¬ 
pose of experiment. Having obtained Ge¬ 
neral Pasley’s consent to be present on the 
occasion, he ordered axles from the Patent 
Axle Company, and another eminent maker, 
and selected also several other axles supplied 
by the Patent Axle Contpany to the London 
and Birmingham Railway; these* axles were 
new, never having been under any carriage; 
he contended that the result of tlyi experi¬ 
ments afforded a fair specimen of the axles 
generally in use, and were suoh as the public 
were in the habit of riding upon. The axles 
which had since been made by the Axle Com¬ 
pany, and were then exhibited to the meet¬ 
ing, showed a quality of iron which c could 
not be surpassed: if this was L thc usual 
quality made use of by thrtc company, it still 
mote forcibly proved his position as to the 
uncertainty <^f manufacturing solid axles, to r 
while one specimen took a great number of 
blows to break it, the majority of them were 
fractured by a slight force; it was this un¬ 
certainty which he proposed to avoid, and he 
contended that it was inseparable from the 
method of making axles described by Mr. 
Geach, foe in passing the faggot through the 
rolls to weld the bars together, it frequently 
happened that they were only united to a 
depth of one-half or three-quarters of an 
inch, hence it was to a certain extent hollow, 


and partially avoided the injurious effect of 
hammering; if, on the contrary, they were 
perfectly welded, the iron became crystalli¬ 
zed, as in any othef solid axle : this fact was 
1 proved by the specimens before the meeting, 
those that were solid having been broken by 
very^little forc|, and the unsound ones re¬ 
quiring a great number Iff blows to produce 
fracture. • 

In tlie experiments, the hollow jpxles had 
broken under a different number of blows, 
but this was owing to their having been made 
of larger diameter in the journals than tlie 
soli^ ones (but with only an equal quantity 
of metal i*i them), and afterwards turned 
down to the same diamoVr, which left them 
of unequal thickness and too thin for a fair 
test; still, however, with less metal than in 
the solid ones, • they were stronger; this 
might be accounted for by the mode of man¬ 
ufacture, as by retaining the axle hollow the 
crystallization of the iron was avoided. 

The present mode of making the hollow 
axle he described to lie by taking two trough- 
shaped semicircular pieces of iron, bringing 
thfir edges together, 1 and welding them Cnder 
a hammer between swages. He however 
dissented from the process, of hammering, 
and intended to finish his hollow axles by 
compression only. This, he contended, 
would avoid tii- injury done to the iron by 
the present mode of manufacture, and that 
with the same quantity of iron, the strength 
of axles being as the cubes of their diameters, 
opd their weights only as the squares, a hol¬ 
low axle must possess considerable advantage 
over a solid one. 

.Hollow axles had long been considered 
desirable, but the expense of making them 
had hitherto prevented iheir use; he had 
reduced their cost by his process to the same 
rate as the solid ones, and felt confident that 
hr bringing them under the consideration of 
the profession, through the Institution, they 
would be -fairly treated and ultimately 
adopted. * 

General Fasley confirmed the correctness 
of the results recorded by Mr. York, and 
the satisfactory nature of the experiments, 
which had impressed him with a favourable’ 
opinion .towards hollow axles. It was of 
importance to avoid deflection, as it was al¬ 
most as fatal as fracture in causing accidents. 
After the late accident on the North Mid¬ 
land Railway, he observed a solid axle bent 
into the form of the letter C, and the upper 
portions of the periphery of the wheels nearly 
torching*each otiypr. The hollow axles would 
certainly 4 resist deflection better than solid 
ones .of corresponding weight. In answer 
ta a question, Mr. York said that the iron 
vras chiefly injured by the amount of ham¬ 
mering which it received in forging. 
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Mr. Taylor remarked, that the question 
of the amount of injury received by iron in 
working was discussed at the meeting of the 
British Association, in 1£42, and the effects 
of vibration and electricity hod also been « 
treated of by foreign engineers. It appeared 
to be generally admitted, that the great 
source of mischief $was the* cold swa*eing 
which tlyp iron received, in order to give the 
work a good appearance. In order 4 to test 
this, Mr. "Nasmyth subjected the two pieces 
of cable bolt iron to 1G0 blows between 
swages, and afterwards annealed qpe 3f the 
pieces for a_ few hours. The unanneulcd 
piece broke with five or six biow^ of a Ram¬ 
mer, showing a crystallized fracture; while 
the annealed piece was bent double under a 
great number of blows, and exhibited a fine 
fibrous texture. The fact of the fibre being 
restored by annealing was Veil understood 
and practised by smiths, particularly in chain¬ 
making. 

Mr. York could not entirely subscribe to 
the great benffit of annealing, as he had 
found that, after anuealing one end of a hol¬ 
low qjle for 48 hours, it#vas broken off by 
8*2 blows, while the other (uuannealed) end 
of the same axle resisted as far os 78 blows. 

In answer to a question from Alderman 
Thompson, Mr, York said that he hai\»found 
as much mischief arise from over-heating iron 
os from over-hammering it; but the differ¬ 
ence of the appearance of the fracture indi¬ 
cated immediately when iron had been 
burned. 

Mr. Taylor said that, in Mr. Nasmytlf a 
experiments, the over-heated iron was almost 
as fragile as glass. • 

Mr. Gravatt believed that vibration, whe¬ 
ther caused by the smith in working the iron, 
or by the use to which the bar was appropri¬ 
ated, was the reason of its fracture, and it 
was certain that a constant change was going 
on in all manufactured iron. At the Thames 
Tunnel the “fleeting bars” usgd as levers 
for turning the large screws for forcing for¬ 
ward the shield, never lasted longer than 
three or four weeks, although they were very 
strong, and were made from the best mate¬ 
rials, by careful smiths. They were only 
used occasionally, and then without any con¬ 
cussion, having only the power of eight mcq 
exerted upon them: yet they broke con¬ 
stantly, and the fracture exhibited a bright 
crystallised appearance* It was found at 
last, that in order to give them duration 
they should be left rough, and not hammered 
much in working. * * 

Mr. Newton observed Aat full ten years 
since, Dr. Church had used hotyow axlgp for 
his experimental steam coach yn common 
roads, being convinced of their superiority* 

Mr. Fox was an advocate for the hollow 
axles, bat he did not consider tho present 
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experiments quite conclusive, as there were 
differences in the relative dimensions of the 
axles experimented upon ; hfe would suggest 
another series of trials, upon a larger num¬ 
ber of axles, as the subject was one of greit 
importance, not only to manufacturers but 
to the public, whose safety in travelling de¬ 
pended upon the gooAiess of the axles under 
the carriages. He had used upwards of 5000 
axles made by the Patent Axle Company, 
and had made iryuty experiments by break¬ 
ing them; the average result was equal to 
that quoted by Mr. York. He agreed in the 
danger arising from overheating iron, as also 
from over-hammering it, and for some time 
past he had caused all the axles to be made 
6 inches longer than was necessary, in order 
to cut 3 inches off each end, to try the quali¬ 
ty and the appearance of the fracture of the 
iron. ® 

The President remarked, that there could 
not exist a doubt as to the .greater strength 
of a hollow axle, os compared with a solid 
one; both containing the same weight of 
material; the principal question to lie con¬ 
sidered was, that of vibration, and its effect 
upon the cohesive strength of the metal; 
whether the action upon the particles was 
more irregular in the solid body, and more 
distributed in the hollow one; he recom¬ 
mended this investigation to some of the 
mathematicians who were present; the rcsnlt 
of their inquiries might materially aid in the 
development of truth from tho practical 
experiments. 


CONCUSSION SHELLS AND FIELD ARTILLERY. 

Captain Norton Aas made application to 
the MnstcrsGeneral and Board of Ordnance, 
to be permitted to udapt his concussion 
shell do f eld artillery, believing that such 
shells may be used with good effect against 
an enemy posted in block-houses, farm¬ 
houses, mills, Ac., Ac. These shells have 
been already tested from the eight and ten- 
inch gjns, otherwise called the 68 and 130 
pounders, and the Select Committee of artil¬ 
lery officers, at Woolwich, in their Official 
Report to the 5Aster General, dated 15th 
October, 1842, have pronounced them “fim- 
pfe, safe, and efficacious.” • 


mr. piLnnow’s “discovery.” 9 
Sir,—I have reafi with much attention the 
various discussions on this most interesting 
question, and regret that the author of the 
inventiqp, or Scalpel, (who seems to know as 
much about it,) has not favoured us with 
further particulars, for none are so compe¬ 
tent to speak of a new science as those who 
have .seen the experiments. That Mr. Pil- 
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brow has made a great discovery in ascer¬ 
taining the proper farce of the emission of 
steam, no doubt can exist, since never before 
have 1 seen in any work so great an effect 
Suited to have been produced. But if it be, 
as stated by Mr. Cheverton, (who has so 
ably discussed the subject,) that this double 
force is obtained only V»y thsee or four times 
the consumption of steam, of what use is the 
discovery ? Every invention must at last 
come to the standard of commercial value, 
and as every thing in this country is regu¬ 
lated by £ e. d., unless Mr Pilbrow can 
satisfy us on this material point, it is quite 
useless for him to waste any more time 
about it. 1 trust he will excuse this open 
expression of my sentiments for the suke of 
their good meaning. 

Will Mr. Cheverton favour ub with an ex¬ 
planation of the initial and expansive velocities 
of steam ? These terms 1 cannot find in any 
work, but in the J&echanicx’ Magazine, (see 
Scalpel’s letter,) and as Mr. Cheverton has 
made his calculations of the effect, (force 
and velocity,) will he oblige us further by 
giving us the rule to calculate the velocity 
of steam at different pressures ? 

I remain, Sir, your obedient servant, 

“ Inventor.” 


MECHANICAL VENTILATION OF COAL MINES. 

[From the Galathe<td Ob truer.] 

Sir, —Noticing the particulars of an in¬ 
quest held ou the bodies of twenty-seven 
unfoi&unaLe individuals who lost their lives 
from an explosion of “fire-damp” at Stor¬ 
mont Main Colliery, near Newcastle, I am 
induced to make a few remarks on the causes 
of these too frequent occurrences, and how 
they may be prevented from taking place in 
future. In the first place, a furnt.ee 'At tlfe 
bottom of the shaft is not a sufficiently 
powerful agent for ventilation; and, second¬ 
ly, if it were so, is uot always to be depended 
upon. A furnace consuming 18 c^ts. of 
Newcastle undressed small coal in tgventy- 
four hours the barometer at 29*5, the tem¬ 
perature of the mine 60° Fahrenheit, and 
the wind blowing from the most favourable 
point of the compass, will cause 212 cubic 
yards and ov 3-tenth of atmospheric air to 
pass through the mines per piinute< This 
quantity is not above half sufficient to keep 
the workings in a safe, healthy, and well- 
ventilated state.* It might auswer in ordi- 


* These calculations are extracted from a table 
I am forming on the velocity of wind passing through 
mines, according to the quantity or luel qonsunied 
in twenty-four hours, commencing with an area of 
wind road 1 ft. 6 in. by 3 ft., and terminating at 8 ft. 
by 0 It. 0 in., and will contain 3320 velocities. This 
Is for ascertaining whether the furnace is working 
up to its duty or not. The table begins with 1 cwt. 


nary cases, but not for contingent purposes, 
such as fall from the roof, lifting of the bot- 
tom^coming in contact with blowers, or any 
other accidental occurrence, which may cause 
a larger supply of inflammable air than is 
usual. I here venture to lay before you the 
nature and properties of “ fire-damp,” its 
exact effect after comlyistion, &c., which 
will clearly show that the quautitf of air 
travelling through the mine is quite inade¬ 
quate for the proper and safe working there¬ 
of. 

“ fiihyttyret of Carbon, or Light-Carlu- 
retted Hydrogen .—Equivalent by weight 8 
(carbon 6 jplus 2 hydrogen); specific gra¬ 
vity, 0*. r >55. Bihydur^, of'carbon cannot 
support combustion, or respiration, and is 
absorbed very sparingly by water. It burns 
with a yellow flajne, and consumes twjce its 
volume of oxygen daring its combustion, 
the* two equivalents of hydrogen which it 
contains in a condensed state, combining 
with two equivalents of oxygen, and forming 
two of water, while the carbon unites with 
as much more, and is converted into car¬ 
bonic acid. The (jure bihyduret dotyj not 
detonate, unless mixed with more than four 
times its volume of atmospheric air; and the 
explosion is feeble, till seven or eight times 
its bu£k is added. With more than four¬ 
teen limes its > flume of air, it does not form 
an explosive mixture, a candle merely burn¬ 
ing in it with an enlarged flame.”— Dr% 
D. R. Reid's Chemistry. b 

From these remarks you will readily per¬ 
ceive what an immense space in the mine will 
be surcharged with the after damp. Now, 
Skr, it appears evident, that in certain coses 
there is only a sufficient quantity of air to 
dilute the cirburetted hydrogen to the most 
explosive point possible—that is, seven or 
eight volumes of atmospheric air to one of 
gas. But to reduce this inflammable air 
below the explosive point, it requires 
double the ( quantity of air now used— 
which cannot be effected, nor is it prac¬ 
ticable, from the use of furnaces, for it 
would require a furnace, or furnaces, which 
would consume 72 cwts. of coal of the same 
quality as above, named. The immense heat 
which would arise from such extensive fires, 
yould set fire to the pit sides, render the 
upcast shaft impassable, and destroy every 
thing that came in contact with it. The 
only course that cai\,be taken, is the applica¬ 
tion of mechanical force—which will answer 
the desired purpose, and at a much cheaper 
rate thtfti using a furnace. The following 
description of an Apparatus, and mode of fix¬ 
ing i£| will, lit have no doubt, be acceptable. 
I construct^a rotary air drum, similar to a 

per twenty-four hours, advancing by 1 cwt., and 
ends at 80. 
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barrel churn, with outlets for air at the cir¬ 
cumference, and an inlet on each side at the 
centre. To each of these centre holes is 
attached a pipe four tcet long, and placed 
over a 11 staple pit*' sunk four or five yards 
deep, and communicating at any convenient 
depth from the top of the pit, where a 
“ close scaffold” can be introduced immedi¬ 
ately below the straps, and bolt heads of the 
pumping engine spear-rods. The engine-pit 
is made the upcast shaft for bad air, and, of 
course, the bye-pit shaft the downcast for 
good air. When properly constructed and 
set in motion, this machine will ofliaust 500 
cubic yards of air per minute, at a coat of 
only ht. or 1 6<7. per twenty-fflur hours. 4 

It requires a 3-hors<&ngincto,work it, which 
is supplied with steam from the boiler of 
the pumping engine; and as there is fre¬ 
quently a large quantity df surplus steam 
blowing off, this small engine may, to a \gry 
great extent, be worked with it, and a very 
little extra firing will make up the deficiency. 
There are several of these machines now at 
work in various parts of the country ; and 
1 have assurances from n^u working in those 
collieries, that they never experienced sugh 
a well-regulated ventilation before, and not 
any “ fire damp’* to bcitfound; but previous 
to the application of this apparatus, the pits 
were not workublc. I have a number of 
testimonials from practical men, who have 
been in pits that I have applied it to. I am 
surprised thatacoaling district like Northum¬ 
berland and 1) urliAm has not introduced it 
loug ago—allowing the cnalmasters in Staf¬ 
fordshire, Lancashire, and Yorkshire, to be 
before them in finding out the use and valgc 
of JBch an efficient, humane, and philan¬ 
thropic invention. # 

When the machine is at rest, the ventila¬ 
tion goes on at a rapid rate, on account of 
the rarefaction of the engine pit, being 
wurmed from the heat of the mine, and the 
temperature of the working barrels of the 
pumps. I am surprised the Committee on 
Accidents in Mines, and who hold their 
sittings at Shields, do not raise as much 
money os will furnish one, and satisfy them¬ 
selves <yi the subject. I should say 60/. or 
70/. would be quite sufficient to try it, and 
about as much more to make it permanent. 
This would set aside all the prejudices thaf 
exist ogAinst mechanical force being a suit¬ 
able plan for ventilating mines. * Newcastle 
standard pit candles, ^hich count as far as 
forty-five in the pound, would have to be 
reduced to fourteen or six„teen in tha pound, 
otherwise they would not keep lit., I dare 
say forty-five in the pound will produce as 
large a flame as is consistent with the safety 
of the mine; but where there if no “ fire¬ 
damp ” to combat with, or at least never to 
reach the firing point but at “ blowers,” it is 


not of any moment what sort of flame, either 
large or small, or what the combustible body 
is composed of. • 

W. Fournkss. 
St. {AmeaVpIacof Leeds, April 20. * 


AU^pnA. fORBAMS. 

Col ling wood, May 7. 

Last night (Saturday, May 6) having been 
remarkable for one of the most brilliant dis¬ 
plays of uufpru borealis which it has ever 
been my good fortune to witness, it occurs to 
me that a notice of She principal phases of 
the phenomenon, as observed from this place, 
may not be unacceptable to your meteorologi¬ 
cal readers. The day had been overcast and 
showery, and between 5 and 6 p.m. a heavy 
fall of rain took place, after which the sky 
cleared gradually, and at length became per¬ 
fectly serene and cloudless, a calm, or very 
gentle air from the westward prevailing. It 
was at 10 or a tew minutes after, that, 
looking out towards the south, my attention 
was attracted by a small luminous patch, un¬ 
like an ordinary moon lighted cloud, in the 
constellation Leo, and going out where an 
uninterrupted view of the north horizon 
could be obtained, a pretty strong auroral 
glow was observed, in spite of the bright 
moonlight. Rut what chiefly attracted my 
attention was a large and exceedingly lumin¬ 
ous white nebulous mass, in form something 
like an inverted comma, occupying a space 
from about the altitude of a Cassiopeise 
(which its eastern border nearly touched), to 
thu Pole Star. At a cursory glance it might 
have been token for a cloud, but that its 
light was much stroimer than any cloud sim¬ 
ply illuminated by a moon in the first quar¬ 
ter could hffvc emitted. It differed also from 
any ordinary cloud, in the exceeding softness 
off grafiuafion of its light and the regularity of 
its condensation towards the middle, but, above 
all, in the continual changes it underwent of 
general form, size, and brightness, without 
perceptibly shifting its place, (at least, in a 
short lime, though, on the whole, it kept 
slowly ascending). At 10 h. 15 m. this 
mass had* ulmost 9 completely disappeared, 
being reduced to a faint streak of light tra¬ 
versing the interval, from a Cassiopdoe to q 
Urate Majoris, but its disapjlearance was 
only temporary, as at 10 h. 17 m? it rc-ap- 
pcared in the form of two large nebular and 
rounded patches of unequal size, runiyng 
together, and occupying the middle of the 
interval above-mentioned, the streak still 
subsisting. At the same time a faint hori¬ 
zontal streali began to be observed below the 
moon anil the stars Castor and Pollux. At lOh. 
18 m. the southward progress of the nebulous 
mass was very evident, as it now occupied 
the region about the head of Draco and legs 
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of Hercules, being very bright and large. 
In anotHbr minute, however (10 h. 19 m.), 
it had again entirely disappeared: mean- 
while, the streak or streamer above alluded 
tn still subsisted (10 h. 20%n.), proceeding 
apparently from a most vivid glare in the 
north horizon, under Cassiopeite. At 10 h. 
22 m. the nebulous Mass mgain appeared 
under Lyra, near Cerberus, to the east, hav¬ 
ing, therefore, drifted, on the whole, and 
supposing it to have been tye same mass in 
its successive appearances and. disappear¬ 
ances, nearly along the course, of a parallel 
to the solstitial colure Ih the then position of 
the starry hemisphere. At this time faint 
streamers were rising from the northern 
auroral glure. 10 h. 23 m., a faint nebular 
mass is now formed near the moon, and 
touching on a Hydra, which, for distinction’s 
sake, we shall call B, denoting that where 
movements have been hitherto followed by 
A, another (C) is forming near ft Lconis. 

10 h. 23 m. A is now exceedingly bright, 
round, and well insulated ; C is faint, as is 
also B; and there seems a tendency, by the 
connexion of the two latter, to form ah arch. 
A very brilliant streamer now issues from 
the northern glow, of a reddish hue, the 
nebulous masses remaining purely white. 

An interruption now took place in the 
observations, while looking over the maps 
and charts. At 10li. 37 m. resumed: the 
streamers were now of exceeding brilliancy, 
At 10 h. 38 m. another nebulous mass, D. 
had formed on Corona Borealis. It en¬ 
larged rapidly towards the south, and at 
10 he 40 m. had become a great two-lobed 
cloud of white and very intense light. 
Meanwhile the northerji glare went on in¬ 
creasing, darting forth sriperb reddish stream¬ 
ers, some of which nearly reaeheif the zenith. 
At 10 li. 43 m. the nebulous mass A has 
shifted still more to the south, Hein$ note 
near a Ophiuchi, and appears to be dilating 
westwards, as if tending to form an arph by 
union with the other masses. About this 
time the furnace glow in the north horizon, 
which had long been acquiring intensity, be¬ 
gan to grow tremendous, and for the next 
ten minutes had all the appearand of an im¬ 
mense conflagration. Broad and vivid stream¬ 
ers hurst forth from a ragged and broken 
central black mass, not all from one edge, 
but as if knitted from various* depths within 
its substance; several were extremely con¬ 
centrated and luminous ; others diffuse, and 
of a very evident crimson colour. No nn- 
dulatory movements were, however, observ¬ 
ed, or pnlsations of light. The crimson 
colour above alluded to was noj confined to 
the visible lines of streamers, but Vas dif¬ 
fused over a very large space in'the north¬ 
s' east quarter of the heavens. 


10 b. 55 m. After an interval of extinctionf 
the nebulous mass B bursts forth again o 
great* intensity half way between a a Hydra 
and Corvus., A i^ also bright, and now 
stands a little to the south of ft Ophiuchi, 
having drifted southwards. 

10 h. 58 m. B and D are vanished. A ex¬ 
tends from £ Cerpentis, westwards, in an 
oval form. The northern streamers are 
grown Joint, but there is now formed an 
upper line, or low arch of broken auroral 
glare. From this period the intensity of all the 
phenomena rapidly relaxed. At 11 h. 0 m. 
a patch of* irregular figure, with descending 
oblique dashes of light, was formed over the 
jmoon, whiSh faded in a couple of minutes, 
anil was speedjly succcllled (at 11 h. 4 m.) 
by a luminous appearance, having the aspect 
of a mixture of auroral gleam ami actual 
cloud, over Castbr, Pollux, and the ftinon, 
involving the latter. 

11 h. 7 m. All grown fainter. The ne¬ 

bulous mass A alone remains, and very faint: 
it occupies, as an ill-dcflncd <mil, the middle 
of the triangle formed by ft, p, and £ Ophi¬ 
uchi. The northern glow is faint und break- 
iifjj up. r 

11 h. 11 m. All the nebulous masses have 
vanished, except oneiCamelopardalun, which 
may bj cloud, but there is yet a glow in the 
north horizon (11 li. 20 in.), in a low,, re¬ 
gular, and concentrated arch, whose crown , 
is in the magnetic meridian, and whose 
eastern portion is much the brightest. 

11 h. 22 m. After a lorljj pause a streamer 
bteaks forth, somewhat west of Capella, 
from what is now the brightest part of the 
glpw. From this time the auroral pheno¬ 
mena, with exception of a low glow, and 
very faint occasional streamer, disappeared. 
But at 11 h. 33 m. a formation of hazy clouds 
took place in the region occupied by the 
moon, accompanied by what might be re¬ 
garded as auroral streaks perpeudicular to 
the magnetic meridian. 1 had always 
hitherto dqpbted of the often-alleged con¬ 
nexion of aurora with cloud streaks, but on 
this occasion 1 felt disposed to consider that 
connexion as real. Certain it is, that from 
the constellation Crater, through ft, and S 
Leonis, up to ft and a Urate Majoris, a 
luminous streak extended, which, in one 
ftart of its extent, was undoubtedly moon¬ 
lighted cloud, in others hardly doubtful 
aurora. The prolongation of this arc beyond 
a Urate also encountered another small cloud, 
which seemed to resolve itself into auroral 
nebulosity. End at Jast disappeared. But as. 
at length the haze assumed a decided watery 
appearance, gnd actually dimmed the moon, 
I will not venture to speak decidedly on this 
point. lab, &c., J. F. W. Herschrl. 
Aihencsum. 
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JEFFREB8 PATENT PUM1' 


We gave some time ago a description of 
this invention drawn upf from the mate- e 
rials furnished by the specification of the 
paientce; but having since had an op¬ 
portunity of inspecting* several pumps 
which Mr. Jefiree has made for actual 
use, we feel that something more is 
wanting at our hands to fnake our readers 
fully acquainted with the* advantages 
which belong to his plan of construc¬ 
tion. Surpassing power is not claimed 
for this pump; and still less the power 
boasted of by the proprietors of some 
pumps, of accomplishing lifts that are 
unaccomplishable. All that Mr. Jefiree 
appears to have aimed at,*w as the produc¬ 
tion of a cheap and simple pump, which 
any person might work with average 
effect in any situation and under any cir¬ 
cumstances—which should not easily get 
out of order, and when out of order, which 
might be set to rights in an instant by 
any person of the commonest capacity— 
and which, moreover, should be able to 
stand well the hardest work* it could be 
put to; and to the extent of these un¬ 
doubted desiderata, wo have no hesita¬ 
tion in saying, that Mr. Jefiree has been 
eminently successful. * 

Fig. I, on our front page, is an ele¬ 
vation of a ship's pump which is in- 
tcifded to be worked on deck; a is the 
barrel or cylinder, which fs nearly in 
every respect the some as the steam cy¬ 
linder of a steam-engine, having a pas¬ 
sage through the belt b, terminating in a 
centre port B (sec fig. 4), which corres¬ 
ponds with the exhaust pipe of a steam- 
engine, except that it serves generally 
for purposes of suction or induction, (we 
say generally , for reasons which will 
subsequently appear). To the ofher end 
of this passage there is a flexible pipe c 
attached, which passqp into the hold or 
bilge. The cylinder is attached to the 
sole plate qr base by the journals e, 
working fit brasses phased on the blocks 
f, which thus enable it*to assume any 
position requisite for the crank, to which 
the pistpn-rod is directly attached. The 
piston has no valv%s or openings in 
it. The slide d is moved by ther rod g, 
and the head of this rod, just as the stroke 
is about to terminate, coihcs«upon the 
highest point of the sheers h, which 
are attached to the two columns of the 
framing. The spring t keeps the slide 
valve close upon the face, Thcf object 


of the fly-wheel is to give unifor¬ 
mity to the motion ; but such an addition 
is not absolutely necessary, as will be 
seen by referring to fig. 2 . To enable 
thd*reader Uf understand clearly the ac¬ 
tion of the pump, he will pleas? refer to 
fig. 44 which is a section of the water 
passages and the slide. Ldl us sup- 


Fig. 4. 



post* that tl 3 piston has arrived at the 
top of the cylinder, and that the crank is 
in a corresponding position, and also 
that, by the action of the rod g upon 
the sheers h, the slide is in the posi¬ 
tion shown in the figure. . Then, by con¬ 
tinuing the turning of the handle, the 
piston will be depressed, and the w'ater 
rush in by the port B, through the in¬ 
ternal aperture in the slide c, and up 
through the water passage a, and so fill 
the upper portion of the cylinder above 
the piston, while, at rha same time, the 
water below the piston (which by a 
similar process had been drawn in) will 
be ejected through -life water passage b 
in the cylinder, and fi in the back of the 
slide. Just as the piston arrives at the 
termination of the stroke, the # valve is 
shifted down, and the feme operation 
performed in the ascent of (he piston as 
took place in the descent. The general 
result is, a continuous stream of water 
from the pipe 14 

As before mentioned, the port B (Fig. 
4) serves generally as the induction 
ipejtmt not glways so. The pump may 
e refereed, and its action will still be as 
good as before; an excellent property, 
which, vte believe, is quite peculiar to 
Mr. Jefiree’s invention. For instance, 
suppose a piece of wood, .or a quantity of 
loose hemp, should get into the passages, 
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and that*it is too large to force its way 
through them, then all that need be done 
is to reverse the action of the pump, by 
tifhiing the handle iu the Opposite direc¬ 
tion, when the impediment will be imme¬ 
diately removed. There will be no ne¬ 
cessity for this purpose, of* sending back 
the water, or other liquid, for the atmo¬ 
spheric air alone will be sufficiently com¬ 
pressed to force out whatever may have 
choked up the passages. It Is farther 
particularly worthy of notice that it is 
only such large pieces of wood, &c., as 
cannot find their way through the pas¬ 
sages that will choke such a pump. 
Anything smaller, as grain, gravel, &c., 
which would become an insupcrableimpc- 
diment in other pumps, wilt pass through 
this with impunity. And hence, a decided 
superiority which this pump possesses 
over others, for shipping, excavations, 
steam-boats, brewers, well-sinkers, &c. 

Fig. 2 exhibits another arrangement 
of this pump adapted to forcing purposes, 
as extinction of fires, irrigation, &c.; 
from the pipe w there is a pijjc leading 
into the column upon which the lever is 
centred, the internal hollow of which 
constitutes the air-vessel. 

Fig. 3 represents a pump similar to 
the preccdiug in its principle of action, 
but firmly secured to the sole plate. 
The piston rod is furnished with a cross- 
head, the ends of which work in groves 
in the framing, which thus act *as guides. 
The slide is moved a| the proper time 
by two small nuts, o o, placed an the rod 
g, (the slide of fig. 2 is moved in the 
same way.) As this is a pump i# whiclw 
it is not necessary to have any flexible 
tubing or pipe, the cylinder being fixed, 
it would be found well adapted for the 
pumping of heated fluids. 9 

It will not have escaped the observa¬ 
tion of our more scientific readers, that 
this pump operates precisely ifpon the 
same principle as the steam-engine, with 
the exception that the slide on the fact 
of the porfp is shifted more rapidly. 


MBCfcANICAL FLYING—EXAMINATION OF 
TUI THEORY OF If. CHA1IRIER. 

Sir,—The importance of the conclu¬ 
sion of M. Chabrier, respecting the power 
required to sustain a bird in its flight, is 
noi limited, I conceive, to its elucidation 
of the faculties and habits of the feathered 
races; # it affects very nearly the prosfjects 
of men, as to flying by mechanical means, 


and, therefore, by no very presumptuous 
inference, those of their flight against the 
wind, at considerable speed, by any means. 
JFor if, as is concluded by that philosopher, 
and his able commentator Mr. Bishop, 
the support of a bird requires as great a 
force*as woultf raise ii 27A- feet per se¬ 
cond, it is easy to see that the cutftmous 
expenditure of power precludes almost 
all hope of success. By an casy*reckon- 
ing it jvould follow, (if this were all that 
could be caid on the subject,) that Mr. 
Hengon’s machine, of 3,000 lbs. weight, 
would rcqftiro 1">0 horses, power,—an 
amount which v a toleraWy strong faith in 
the future progress of science, can hardly 
warrant us in hoping will ever be uro- 
duccd and applied, within the needful 
limits of weight. Before, however, we 
resign ourselves to this disheartening 
conviction, let us sec how far the conclu¬ 
sions of M. Chabrier are entitled to con¬ 
trol our hopes and fears as to the fate of 
Mg. Henson’s scluffne. # • 

The investigation of the French phi¬ 
losopher was dcsigi^d to ascertain the 
amount of power t< be expended by a 
bird iif sustaining itself in the air, on the 
supposition that the suslentation is al¬ 
ways effected by the flapping of the 
wings. It commences with the stronger 
case of perpendicular asfient, and thence 
p&scs to that of simple sustentation. 
The problem is worked out by cowidcr- 
in® the effects of the weight of the jjjjd 
—The resistance of the air to its body m 
rising and falling—the ^resistance of the 
air to the upward, and that to the down¬ 
ward stroke of the wing, respectively: it 
supposes the arcH of the wing to be con¬ 
tracted in the upward stroke, and the ve¬ 
locity of thctlownward stroke to be greater 
than that of the other. These particulars 
are discussed mathematically; and, if the 
correctness and sufficiency of this view of 
the subject were admitted, the conclu¬ 
sion, in the main, might be taken as true. 

. 1 wish to ascertain the real function of 
the wing in long-continued and uniform 
flight. Mr. Bishop will not deem this 
an unnecessary labour; for he Btates, 
with honourable candour, that M. Cha- 
brier’s formula, applied to actual cages, 
gives a number of flappings in a second, 
two or ttfree^imes greater than the truth. 

Mr. B. assigns to the wings of the rook 
an area of >’11 feet. Without pretend¬ 
ing to unattainable accuracy, I think we. 
shall not be far from the truth in sup¬ 
posing that area to consist of a parallelo- 
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gram, ABC .B, next to the body of the 
bird, lengthened by a triangle UDE; 
and that A C and. C E are equal to each 
other, and, of course, ^cach is half of A E. 



If, in such St figure, we take A K and 
A B, that is, the length and breadth of 
the wing, at 16£ and inches respec¬ 
tively, we shall have an - area which cor¬ 
responds with that gjycn by Mr. B., and 
proportions agreeing very nearly with 
those of nature. Supposing such a wing 
to vibrate round the line A B as an axis, 
its centre of effect will be about nine- 
twentieths* of its length from the body, 
which is, in thik case, about 7^ inches. 
In applying M. Chabrier’s formula lo 
actual cases, Mr. B. has imagined the 
wifi^to oscillate in an arc of 120°. Per¬ 
haps that arc can hardly be so great; 
such observations as the case admits 
seem not to warrant the supposition; and 
great waste of power, as to sustentation, 
would occur, on any supposition, in the 
upper and lower portions of so large a 
stroke. I think it will be *jicarer the 
truth to suppose it to extend only to 9(F, 
and perhaps that is a little too much. 
From these particulars it follows, that 
the path of the centre of effect is 5*915 
inches long. 

Let us now collect the data for ascer r 
taining the effect of the wings, considered 
not as flappers, but as sustaining planes. 
It is a matter of easy and constant obser¬ 
vation, that the body of a bird is always 
inclined to the line of flight; if that line 
be horizontal, the head* of the # bird* is 
higher than its tail; if the body of the 
bird become horizontal, the flight changes 
to a descending line, and 80 on. The 
^_ * 

* More accurately, 0‘45G13 1 , 


like seems to be true of the position of 
the wings. In my last I gave reasons 
for assuming the angle of*the wings with 
the line of flight to be 5°. Sir G. Cayley, 
the best authority to be quoted on this 
subject, says that the velocity of the rook 
is 34*5 feet per second, and that it moves 
its wing up add down in flying over 12*9 
feet; which statements, taken together, 
agree nearly enough with Mr. B.'s esti¬ 
mate of the actual rapidity of the beats. 
If we suppose the upward and downward 
beats to be performed in equal times, the 
bird will pass over 6*45 feet, or 77*4 
inches, whileit makes the downward stroke. 

Having nhw the length of the two 
paths, for the same space of time, we can 
easily see what is the sustaining effect of 
the wing on tithcr supposition ; for wc 
may learn the pressures at the tw o angles, 
at the same velocity, from Hutton's table 
quoted in my last; and they vary also as 
the squares of the velocities,—that is, as 
the squares of tho length of the paths 
described in the same time. In the 
downward action, as M. Chabrier sup¬ 
poses it to take place, the length of the 
path is 5*ft 15 inches, and the pressure at 
85°, by Hutton’s table, may be repre¬ 
sented by the proportionate number 839; 
the effect may therefore be denoted by 
(5*916* x 839 =*) 29302. In the other 
kind of action, that on which Mr. Hen-* 
son relics, the length of the path is 77*4 
inches, and the pressure is represented 
by 15* ; its effect is, therefore expressed 
bjr (77*4* x 15 f ) 89800, or the sus¬ 
taining effect of the impingement of the 
air on the inclined under surface of the 
wings, is, in this case, more than three 
times greater than that derived from the 
direct downward stroke. 

But this is not all. The theory of M. 
Chabjiicr very properly reckons as a sub¬ 
tractive force tne resistance of the air to 
the upward stroke of the wings; it ad- 
* • 

• I ought to remark here that the force f epre- 
sqnted by 15 is not tliat in the vertical dlrcction 9 
which serves to sustain the bird, jpit that in the 
horizontal, which retards its flight. IJiavo already 
pointed out th# necessity of further experimental 
inquiry into this subject. In the absence of better 
knowledge, 1 have used this amount to represent 
the sustaining force, although it is probabty Audi 
below the truth. If Ae fluid were in a condition to 
act equally in all directions, the horizontal pressure 
ot 15 # would be accompanied by a vertical one of 

171*45, op —. S -*'- —. So little, however, Is known 
• sin. 

on this subject, that all these deductions must bo 
taken subject to future correction, and can only be 
considered useful in so far as they point out the 
path by {which the exact truth may probably be 
lound^hercafter. » 





MECHANICAL FLYftG 


432 

mite, in fact, that whatever is lost by this 
upward sfroke, has to be regained by the 
downward one,*before any force is avail¬ 
able for the lifting of the s bird; and to 
mike out an available balance, it supposes 
the wing to be of smaller area, and to 
move more slowly in |]be upward than in 
the downward stroke. It is not easy to 
say to what extent cither of these habits 
obtain ; in the pigeon, both may be pretty 
plainly observed; but I "have watched 
in vain for them in the rook; indeed I 
have sometimes thought that the latter 
bird makes the upward stroke most ra¬ 
pidly. Be these facts, however, as they 
may, the “ skimming" theory of the 
wing has no such deduction to make; 
according to it, the wing $till continues 
to act with effect, during the time that, 
by the “ flapping’* theory, it is actually 
damaging the effect of its oven previous 
efforts. Add to this, that some support 
is derived from the pressure of the air on 
the sloping under surface of the body of 
the bird, as well as of its wings, (which is 
entirely omitted in the theory under te- 
view,) and we shall, perhaps, not be 
wrong in concluding, that the sustaining 
power of the wings and body, considered 
as inclined planes striking the air in the 
flight, is five or six times greater, in the 
case before us, than that derived from the 
“vertical motion of the wings. 

Twp questions here present them¬ 
selves :—first, Does the flapping of the 
wings interfere with their action as sus¬ 
taining planes? and secondly, What is 
the use of the flapping ? To tile first of 
these it may be answered, that whatever 
decrease of effect arises from tlie vfing,' 
while it rises, evading to some extent the 
impact of the air, is made up by an in¬ 
creased effect during its dou nt. A wing 
inches wide, and inclined A degrees, 
will have its front edge *566 inches higher 
than its hinder one; while t]ie byrd 
passes over the breadth*of its wing, or 
(»| iAches, the centre of effect will bp 
elevated 0‘4£¥> inches ; it follows, there¬ 
fore, that a particle impinging near the 
front edge will not find the wing rising 
quite fast enough to allow it ft> glide 
without pressure along the undersurface, 
so that even the upward stroke is not 
entirely without sustaining effect at «the 
centre of effect of the wing,* whjle ail 
between that centre and the body, com¬ 
prising the greater part of the entire 
area, approaches still more nearly in 
action fo a fixed plane. • 


While the flapping of the wings then, 
does not unfit them for sustentation, it 
brings them into action as propellers. 
The more flexible leathers which com- 
' pose the back edge of the wing, and par¬ 
ticularly the large and long ones of the 
outer-end, bentfi under the stroke, and 
form short steep surfaces incliniqg up¬ 
wards at the back. The action *of the 
air upon these, I conceive, is#exactly 
analogous to that of Mr. Henson’s pro¬ 
pellers! 1 . This is no new explanation of 
the propulsive action of the wing: I give 
it mdrcly tjpr the sake of the requisite 
completeness of explanation?* 

It seems, Sir, to me That we shall find 
in the proportions of the wing a strong 
confirmation of,this view of its office. 
Near to the body, where its motion is 
small, it has the greatest breadth. ' Now' 
with that economy of means which is 
observable in all the works of the Great 
Artificer, we should havtf found the 
greatest breadth a{ the outer extremity, 
if the flapping theory had been univer¬ 
sally true; for a given weight of material 
and expanse of surface would produce 
the greatest effect when placed there. 
But the wing, as actually proportioned, 
is just fitted to act the parts at once of a 
sustaining plane an I a propeller: the great 
breadth near the body,«whcrc there is 
iit^e interference with the uniformity of 
its sustaining effect, as well as little mo¬ 
tion to incur fatigue, qualify it for the 
forfoicr,—the strong and flexible featlfers 
of the extremity, where the motion re¬ 
quired to produce the intended effect is 
necessarily the greatest the wing admits, 
equip it for the letter office. 

If then the flight be so easy an operas 
tion as thi^ view of the matter would 
seem to make it, to what purpose serves 
the immense muscular apparatus with 
which flying birds are universally en¬ 
dowed ? To see this, let it be remem¬ 
bered that this argument has so far*sup- 

f It i8 worthy of inquiry whether the rotatlou of 
the outer portion of the wing, afforded by the radius 
and ulna of the bird’s fore-arm. is not the chief 
means of eh inging the position of the long feathers 
of the extremity of tht wing, «hcn the stroke 
changes Irom upward to downward, and vice versa, 
so as to bring them into proper positions for pro¬ 
pelling, dughig both portions of the double stroke. 
It is remarkable thaQliis power of partial rotation 
should be gtoen only to the extremity of the wing, 
the greater partfif the area of feathers being, if ( 
am not mistaken, attached to the humerus and 
ulna which do t|Ot rotate, or if at all not so largely. 
At present it see ms, to me that the anatomical 
structure of the wing favours the view here taken 
of its functions. The subject deserves further in¬ 
vestigation. * 
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posed the bird or machine to be already 
in motion, and that motion to be kept up 
by the propelling action of the wings. 
Now 1 conceive that thjs great muscular 
ower is necessary in order to sustain the 
ird, by an action which is correctly ex¬ 
plained by the theory of At. Chabrier, 
while it obtains t^je necdftil horizontal 
velocity* as soon as that is obtained, this 
extra exertion ceases; whenever* from 
any caus£ it has been diminished, or 
higher speed is desired, this reserved 
muscular power is again dr*twn on. 
Confirmation of this view is obtayied 
from two or tjirec facts. A bird which 
desires to remain^stationary over one 
spot, as a hawk watching for prey, or to 
ascend perpendicularly, as a singing sky¬ 
lark, *has to make beats* apparently as 
frequent as M. Chabrier’s theory Re¬ 
quires ; this is a prolonged exhibition of 
the initial effort of every flight which 
has not the advantage of a descent, and 
shows the correctness of M. Chabrier’s 
view* as applied to tlutPpart of the casj; 
aud here is evidently the expenditure of 
a large amount of force provided for by 
the large outfit q$»niusclc. But the mo¬ 
ment the hawk or lark “goes a-lffead,” 
this violent and frequent dapping gives 
place to the slow and easy strokes re¬ 
quired to maintain the velocity, and then 
also the applicability of M. Chabrier’s 
theory ceases, and we must obtain an 
explanation of the observed facts from 
t% other view of the subject. And $o 
also with the starting effort of every un¬ 
assisted flight. l»o this also agrees the 
fact that nearly all muscles arc incapable 
of continuing for a long time their ut- 
inpst efforts, although they will keep up 
a lower degree of exertion for an extended 
period. If both these explanations of the 
working of the wing, each in ifo place, be 
true, the heavy demand on the muscles 
of the bird is Soon over, and the flight of 
long duration is kept up by gentler efforts 
of the very same parts, in close analogy 
with what we observe of all other mus¬ 
cular capability and action. * 

But. in all probability the flight of dif¬ 
ferent birds is effected by the operation 
of both these principles compounded in 
different proportions. T have chosen 
that of the rook for iilqstration,*beca\isc 
it is of tolerably easy observation,—be¬ 
cause, by the care of Sir G/Caylev, and 
Mr. Bishop, we have important data 
respecting it,—and because its journey- 
flight (if I may by that term distinguish 


its continued from its starting efforts) 
seeins to depend, perhaps, less, on the 
downward pressure than^that of some 
other birds. My object is to illustrate 
the principles of Mr. Henson’s machine 
and if that can be made to fly on the 
plan of any one bird, rook or other, all 
the rest of the* mat ffer may be either let 
alone, or soon learned and applied. 

If I do not over estimate the force of 
the observation? I have made, I have 
shown thatfM, Chabrier’s theory applies 
to the starting of a bird,—that that start¬ 
ing requires the great power his formula 
demands for it,—that when the due velo¬ 
city is attained, Mr. Henson’s principle 
replaces M. Chabrier’s, and the power 
required is very greatly reduced. To 
apply this to Mr. Henson’s machine, let 
us suppose a bird willing to fly only from 
and to specified points, and his muscular 
system divided in two parts, such that, 
when they are united they supply the 
full amount of starting power, but when 
separated, the smaller of them would 
suffice to continue' the flight. Let us 
further suppose the bird to leave behind 
him, as softn as his horizontal velocity is 
attained, the larger part which had as¬ 
sisted in the start, and we have in all its 
essential particulars the plan of Mr. 
Henson. The large power required for 
starting he supplies by a stationary con- , 
trivance, inclined plane or other, and the 
sustaining pow’er he carries with •him. 
Whether he will succeed, is yet to be de¬ 
termined ; but. it is some encouragement 
to find thqf in every argument against the 
possibility of his success which has yet 
£om <4 under my notice, not excepting the 
ablest, there is a distinct and demonstra¬ 
ble flaw, occasioned by want of more ex¬ 
act and comprehensive knowledge of the 
physical facts on which the question de¬ 
pend^ than we yet possess. Those parts 
of his contrivance to which the subject 
discussed in tbi| paper applies most ob¬ 
viously, are the great sustaining planes 
and the propellers. 1 hope what 1 nave 
here advanced, will show th4t in them he 
has followedanaturc more neatly in prin¬ 
ciple thqn iiyappearance. The properties 
of our materials and known soureqp of 
force will pot perhaps at present admit 
a closer approximation to the exquisite 
models which float above us ; whether a 
nearetsapffroach will ever be made, is yet 
in the hopeful but impenetrable futurity 
of science. L. L. 

C A, JUsson-grove, May 24, 1843. 
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IMPROVED TURNPIKE GATE. 




Sir,— On perusing a modern work 
on architecture, the other day, I per¬ 
ceived in it two designs for opening and 
closing turnpike gates, without the ne¬ 
cessity of the keeper leaving his room, 
and copied from an early volume of your 
Magazine. The apparatus •pertaining to 
one, <the Scotforth gate,) is extremely 
'complex and inconvenient, and, accord¬ 
ing to ( the keeper’s account, did not work 
well; the other, designed and forwarded 
by Mr. M. Saul, of Lancaster, is much 
more effective, but is ’Very complicated 
and expensive, owing to the number of 
wheels employed, and the inconvenience, 
of making a tunnel across the road. 

The prefixed design exhibits a simple 
mode of effecting-the same object, at a 
much less expense, as both the tunnel 
and bevel wheels are dispensed with.* A, 
is a levcffrfxcd near the bottom or the 
- main post of nhe gate, forming an angle 
of 45° with the bottom Bar: this lever 
carrie# a ball and socket joint at B, to* 
which the rod C is attached,' communi¬ 
cating with *the hand-lever I), supposed 
to be within the house, of the front w'all 
of which E is a section. The gate, in¬ 
stead If being hung in the usual manner, 
is supported at the bottom by a rod of 
iron, which works in a hole in the stofte 
F, which is sunk beneath the surface of 
the earth. Another rod projects from 


the top, and works in the support 0, 
fixed to the top of the pillar. 

From the preceding description it will 
easily 4be seen, that any motion of the 
lever I) must produce a corresponding 
motion of the g?te, opening or shutting 
it as required, borne mode of keeping 
the gate fast W'hcn closed, is, however, 
stiU wanting. The following is, perhaps, 
as simple a plan as possible. 

To the end of the lever, at B, is fitted 
a rdd H, which, through the bell-crank 
I, communicates motion - to the catch K, 
lifting or lowering it according as the 
gate is required to be opened or shut, 
provision being made to allow this to 
move to lift the catch, before the gate 
begins to open. 

It will be* seen that the plan I have 
described possesses many advantages over 
both of those first referred to, not the 
least of which is the dispensing with the 
tunnel, by placing the hinge end of the 
gate next the house where the keeper 
resides. The position of the lever is 
shown in the diagram, fig. 2, in which B 
is a horizontal section of the gate, A the 
lever, and C the rod for moving it. An¬ 
other plan would be, instead of the lev.er, 
to fixra spfir wheeljupon the centre, which 
supports the gate, to be worked by a rack 
upon the rod C; but that w'ould be rather 
more expensive. Yours truly, 
rreiton, April is, 1843. William Johnson. 
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wall’s elliptical reflecting oven. 


Fig. 4, 



Iq all reflecting ovens hitherto invented, 
where the food is placecf between the lire 
and the reflector, the food itself if the 
chief obstacle to the dressing, as it inter¬ 
cepts all rays of heat from the reflectors 
behind, as >..iay be Been from inspection 
of the accompanying diagrams, figs. 1 and 
2 ;*fig. 1 being a sectional view of a com¬ 
mon Dutch oven, and fig. 2, the like of the 
improved America^ oven. To remedy 
Fig. 1. Fig.,2. 



this defect Mr. B. Wall, Mathematical 
Teacher, has constructed an oven on the 
more correct principle developed in the 
following demonstration:— 

Let A and B, fig. S, be the two foci 
of an ellipsis, ana x x perpendiculars 
raised upon any parts of the interior Qon- 
cave circumference y x* ; then* because 
the angle of incidence is fquri to the 
angle of reflection, every indirect ray of 
light or heat emanating frorit the fire at 
A, will be reflected from the points x x, 


to the food placed in the other focus at B| 
and consequently the same taking place 
from every part of the interior circum¬ 
ference, the greatest heat will be collect¬ 
ed at the latter point. The reflector at the 
back being also a jection of an elliptical 
curve, having the same foci, all rays pass- 
ingfrom A tocc, will be reflected backtoB. 

An external elevation of a reflecting 
oven on £his principle is shown in fig. 4. 
The inventor claims for it a great many 
advantages—tnortf, perhaps, than will be 
generally allowed—but the following arc 
such as one'Would reasonably anticipate: 

“ 1st. The perfection with which the 
viands, subjected to its influence, are 
dressed; being placed alt a distance from 
the fire, the Condensed rays of heat ex¬ 
pand the pores, and render the meat 
tender and easy of digestion, instead of 
dry and hard; the juices are not carried 
oft by evaporation, neither is the meat 
covered with coal gas or smoke. 

“ 2nd. Its cleanliness; no ashes can fall 
into the pan; neither in the cooking can 
any greatjp splash the most polished grate. 

“3rd. A great saving in fuel; in con¬ 
sequence of the condensation of heat at 
the point B (see fig. 3), only half the 
usual quantity of fire is necessary." 

We subjoin Mr. Wall’s ** Directions 
for User 

“ Place the mouth of the oven Jicforc 
a clear fife, that the smoke may not tar¬ 
nish the reflector. For roasting—take 
out the oven plate, and put the joint 
. upon thffstand, without a dish or other 
impediment to the reflection. For baking, 
*hav4 adittle better fire than for roast¬ 
ing, and keep the space beneath the oven- 

{ >latc clear; should the loaf or pie be 
iablc to burn, put the oven-plate on the 
upper shelf; if not brown enough, lower 
it. In both cases keep the oven in a 
line with the fire.” 

Also nis “ Mccipe for Cleaning the 
Oven.*' * 

* “ Take one pound of common soda, 
half a poung of fresh slacked^quicklime, 
and three pints of boiling water; stir 
them well together in a pan, untiL the 
soda is ^dissolved. Mix some or the 
above composition with whiting, to the 
consistence of cream; rub it till you think 
it sufficiently clean,“and then wash it off 
with clean water, and wipe it dry with a 
clean leather or soft cloth; the oven will 
then be as brilliant as when new." 
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WniTELAW AND 8T1KRATS "WATER MILL—STEAM-ENGINE POWER RE ft HIRED TO 
t WORK MACHINERT OF DIFFERENT KINDS. 


A second editioti, “ greatly enlarged,” of 
Mr.^Whitelaw's little work* descriptive of 
the construction and capabilities of the 
water wheel of which he is joint patentee 
along with Mr. Slirrat, brings *the merits of 
that remarkable machine once more promi¬ 
nently before us, and presents us at the same 
time with some very valuabfe information 
on the cognate subject of “ the steam-engine 
power required to work machinery of differ¬ 
ent kinds.” 

The water-mill itself, both in its original 
form, aud as subsequently improved, has 
been already fully described yi our pages 
(see Nos. !I01 and 984); ami at present, 
therefore, we need, only apply our atten¬ 
tion to the proofs winch arc here col¬ 
lected of its commercial \alue as an instru¬ 
ment of mechanic;'! power. The first we 

18 x 2(1 x 112 x lfi-9 - «H1108.— 
that is, the muehine gi\es fiO‘35 per cent, 
of the power of the water which works it; 
and, in addition to Ibis, it overcomes the 
friction of the other machinery, which takes 
the boat up the inclined plane. 

‘•Mr. Sydney Hall, who,• under Mr. 
Cubitt, superintended the works on the 
canal, and who, with great care, experi¬ 
mented^ the machine, in liis report on the 
subject, estimates, that 96 of the 7(25 cubic* 
feet of water used by the machine arc lost by 
the esenpe at the water-tight joint. But, 
supposing this loss of water to ai&ount to 
75 cubic feet per minute, then 650 cubic feet 
of water will be left to work the nwclifatt. 
How, if 650 cubic feet be the quantity of 
water expended at the jets, tlie result will he 
a power equal to 67*3 per cent, of the power 
of the water used by the machine. This will 
be evident by making a calculation iq‘ the 
manner done above. This last is a very 
great result, for, if we suppose the power of 
the machine to be 75 per cent., then 7'7 per 
cent, only will he the quantity of power, 
required to ovircome the friction of bevel- 
wheels, sbaflti, drums, guide-pul]eys, cradle- 
axles, and the other parts of the machinery 
which work the plane, and which do not 
form I part of the water-mjll. Even if 725 

* 11 Description of W hi tel aw and Stirrat’s Patent 
Water-mill; with an Account of the Performance! 
of a number a( these Machines. To wliiph is added, 
Information on Water Power, and other sabjects 
related to the above. Jly Janies Whit claw.” 04 pp. 
8vo. With seven plates. 2nd edition, greatly en¬ 
larged. London and Edinburgh 1843. 2«. 04. 


meet with, and one of the most striking also, 
is an account of a mill erected in April of 
lSst year, at the suggestion of William 
Cubitt, Esq., C. E., for the Chard Canul 
Company. * t 

( 

9 

“ This machine is nsed for hnnling boats 
up an inclined plane of 810 feet in length. 
The plane has a rise of 1 foot perpendicular 
in 10 horizontal. The weight of the boat, 
cargo, ami the eradle in which the boat 
rests, iS 18 tqps; and, when the machine is- 
fairly started ami working, up Co its speed, 
this weight is raised 16'9 feet perpendicular 
each minute. The height of the fall which 
works the walcr-ipill is 25 feet, and 725 
cubic feet per minute is the quantity of water 
used lfy the machine. Now, 

725 x 62-3 x 25 = 1129187-5 

will represent the power of the water, and 
the power of the water-mill w*ill be repre¬ 
sented by , 

112*9187 5 : 68M08 : : 100 ; 60-35 ; 
cubic feet of water were used by the machine, 
only 14'Gr> per cent, dt the power of the 
wuler would be needed to overcome the fric¬ 
tion of the machinery for working the plane, 
and which docs not form part of the water¬ 
mill, allowing the machine to give 73 per 
cent, of the power of the watjpr. 

“ t Tlic framework which supports the 
water-mill is light, and* made of wood, ami 
the pressure of the water at the. central 
opening causes it to bend; the consequifflft 
is, that the machine is separated from the 
part of the water-tight joint which is in the 
main-pipe; this is the cause of the great 
escape of wuter, and it can readily be pre-* 
vented. Although'the loss from escape of 
water at the joint is great, yet the result is 
very satisfactory. 

“ Mr. U. made eight dilferent experiments 
during the passage of as many boats up the 
inclined plane, and the result was the same 
in each case. A small pond, which is at the 
top of the fall, alone supplied the machine 
at the time of an experiment. The surface 
of <his pond was accurately measured, and 
the distance the water fell in a given time, 
gave the quantity expended. 

“ From 60 to 63 revolutions per minute 
is the speed of the machine. The diameter, 
measurings from centre to centre of the jet- 
pipes*, is 9*55 feet ;«*11 inches is the diameter 
of the arms, ui^l *412 foot is the diameter of 
each jet. The central opening has a di am eter 
of 23$ inches.o 26 inches is the diameter of 
the main pipe.” 
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WHITELAW AMD STIRRAT’s WATER WHEEL. 


From Mr. D. Dove, of Rosehill, near 
Glasgow; Mr. Thos. Baird, of Kirk St. 
Anno, Isle of Man; and Mr. W. Thontyson, 
of Hozlcwood Hall, near Tadcaster, there 
are letters showing that Messrs. Whitelaw 
and Stirrat's mill, wheu apjdied to the driv¬ 
ing of Crashing machines, does much*mnre 
work, with an equal quantity of water and 
height oWall, than an overshot water-wheel. 
Mr. Baird estimates the balance in ^favour 
of the new mill to be equal to &0 bushels 
per hour, or a saving of one-third. « 

Mr. W. Petfl, of ^Taliuris Parle (C- armar- 
thenshire) gives an interesting account of a 
mill of this sort, erected under his own 
superintendence, by a ooTnmon carpenter 
(for what particular purpose is not staged), 
which has more than realized nil the expec¬ 
tations he had c\ er formed of it. 

44 It appears to me so simple in its con¬ 
struction, and likely t^lie so durable, ljpth 
on account of that simplicity, and the little 
friction it sustains when at work, that I do 
not calculate upon iis wauling any repairs 
fnr»the next ten years, except pcrlfhps the 
renewal of the brass collars in the plumber- 
blocks, which must wear in all machinery. 
* * *' It works with the nicest regularity, 
and the governing valves arc so quick in 
their operation, that when we turn ott,or 
throw on any additioiftl machinery, no sud¬ 
den acceleration of speed or check is observ¬ 
able?? * * * One of its greatest advantages, 
in my opinion, is its utility in rendering a 
small stream avaiftble, where a high fall can 
be attained, to obviate the difficulty arising 
from the scarcity of water.” 

Mr. Peel expended on this rnill205/. 14a. 7 d .; 
he calculates that one on the common plan 
would have cost him at least 80It)/. 

Among several other letters, all in the 
same approving strain, there is one from Mr. 
Domftdson, of the Ballaughton mills, Isle of 
Man, which we must extract at length, on 
account of the detailed comparison which* it 
contains between the work done by a White- 
law and Stirrat mill, afld another of the com¬ 
mon sort; both erected on the same stream 
of water, within 400 yards of eacb»othcr. 

“ Ballaughto * Mills, Iste of Man, 

“ 10th Apfll, 1843. 

14 Dear Sir,—Having one of your patent 
water-mills, and feeling particularly well 
pleased with its working, I have been testing 


its power, by drawing a comparison between 
our mill and Pulrosc Mill, situated above 
400 yards below us, on the # same stream of 
water. The following results will convince 
every person w4u> understands the subject, 
that your patent water-mill will work to 
very great advantage on a low fall, com¬ 
pared with the conftnon water-wheel, and 
any person desirous to see both mills at work 
can satisfy himself at uny time by calling 
on me:— 

44 Our fall of Vater is 8 feet 6 inches, and 
the water-mill is 9 feet 0 inches diameter— 
it has 4 arms, anti works in tail-water. 
When the 4 arms are open we drive 6 pairs 
of stones, cacji4 feet 8 inches diameter, viz.: 
2 pairs grinding wheat, 2 pairs barley, 1 pair 
making oatmeal and sifting at same time, 
and 1 pair shelling oats with the scree and 
fanners. With l\ arms open—2 pairs wheat, 
1 pair barley, and 1 pair oatmeal, as before. 
With 2 arms open—2 pairs wheat, ami 1 
dour cylinder. With l arm open—1 pair 
wheat, and 1 flour cylinder. Our flour 
cylinders arc 18 inches diameter and 7 feet 
long. The quantity of wheat we grind per 
hour on each pair of stories is fi bushels, arid 
of barley 4 bushels, and oatmeal 10 cwt.; 
on each cylinder, 1(1 cwt. of tine Hour. It 
may be as well to observe, that all our barley 
is kiln-dried before grinding, and is ground 
into a very flue flour for making bread; con¬ 
sequently it is much harder and takes more 
power than wlieat. The speed of the water¬ 
mill, when working as above, is exactly 5t 
revolutions per minute, our stones 108 revo¬ 
lutions, and our flour cylinders 470 fevolu¬ 
tions per^ninute. 

44 Pulrosc Mill has a fall of 7 feet, and is 
worked ljy ail unflcrshot* water-wheel 15 
feet diameter and 5 feet wide. It is only 
foun years old, and is made upon the very 
best prTnciple, and there is no loss of water 
between the two mills. When our 4 arms 
are open, at Pulrosc Mill they have more 
water than they can consume. Our 3 arms 
give^hc exact quantity required b; them to 
drivel pair of wheat-stones, 4 feet (i inches 
diameter, grinding ft bushels wheat per 
hour; afid 1 pair barley, grinding 3 bushels 
per hour. When our 2 arms are opitfi they 
liave barely euough of water to work 1 pair 
of wheat-stones, and 1 flout gylinder (IG 

* Mr. Donaldson calls the water- win el at Pulrosc 
Mill undershot, lor the reason, that the ac fori of 
the water is all below its centre; hut it \v<Ald he 
more strictly charaAerised as a breast-wheel. The 
buckets have a form similar to those of an overshot 
whgel, and they keep close to a rircular arc, run¬ 
ning from the bottom of the U»;ul to the lowermost 
point qf th<? tail-race; consequently the water acts 
in the same way as la an overshot wheel. The 
wheel is of the const ruction most approved of for a 
height of fall and quantity of water the same as at 
Pulrose Mill.— Mr. Whitelaw. 
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inches diameter by 5 feet long) dressing 8 
cwt. fine Jour per hour. When one of our 
arms is open, they are scarcely able to grind 
3 bushels of wlfcat per hour, without any 
other part of the machinery at work. 

’ “ Robt. ePonaldson.” 

No doubt can now exist that the Whitelaw 
and Stirrat mill is a reflly gSod thing, and 
well deserving of the preference which, we 
are glad to learn, is beginning to be very 
generally given to it, wherevlr any new ma¬ 
chine for the application^ water power ia 
required. 

The portion of Mr. Whitelaw’s pamphlet 
which relates to 41 the steam-engine power 
required to work machinery of different 
kinds ” commences with a ^ery excellent 
paper on the subject, which first ap¬ 
peared in our pages, (No. 958,) from the 
pen of Mr. John Baynes, of Park-place 
Works, Blackburn. Mr. Whitelaw, on see¬ 
ing this paper, wrote to Mr. Baynes for ex¬ 
planations on several points, and the follow¬ 
ing is Mr. Baynes’s reply. 

“ Park-place Mills, Dlkckburn, 

" September 14, 1842. 

44 Mr. James Whitelaw. 

44 Sir,—I duly received your favour of 
the 7th instant, and have great pleasure in 
answering your inquiries; but not having a 
spare Magazine at hand, I shall be obliged 
to rcfer a to the tables,* and give the desired 
information on this sheet. , * 

“ 1st. The throstles experimented upon 
are the common throstle, spinning 34 twist 
for power loom weaving; the spiuUes re¬ 
volve 4,000 per minute. % 

“ 2nd. The self-acting mules are oiijSharp, 
Roberts, and Co.’s principle; about one-half 
spinning 36’s weft, and spindles revolving 
4,800 per minute. The other half spinning 
Nos. xx n 


36’s twist, spindles revolving 5,200 per mi¬ 
nute. 

“ 3rd. The hand-mules were spinning 
about?-J and £ 36's weft and twist. Weft 
spindles 4,700, and twist spindles 5,000 re¬ 
evolutions per minute. 

44 4th. The average breadth of the looms 
would be 37 iiwhes, i. e. weaving 37 inch 
cloth, making 123 pickis per minute. All 
common calicoes about 60 reed, Stockport 
count, add 68 picks to the inch. 

“ By common sizing, I refer to the plan 
of warping by the hand, and sending the 
warps to bp sized out of the mill; conse¬ 
quently, there is no power consumed by the 
sizing. Whsre the plan of dressing the yam 
instead of sizing is adopted, one horse power 
cannot drive so tnany looms, as the dressing 
machine will absorb from £th to j-th of the 
power. • 

“ The patent sizing (Hornby and Keii- 
wortfiy’s, of this town) is intended to super¬ 
sede dressing. One patent sizing machine 
will size as much as five dressing frames, 
with half the power of one dressing frame. 
This machine is a compound of the sizing 
and dressing plan; fc answers better tlian 
sizing, but not so well as dressing. The en¬ 
gine-power which it algporbs is only small, 
the chief expense attending upon it being 
fuel, as ft requires a large supply of ste»m 
to boil the size and dry the yam. 

44 The remarks ‘ common sizing,’ 4 pa¬ 
tent sizing,” Sec., were merely given for the 
information of the manufacturers in this 
neighbourhood. 

“ As regards the quality of coal in this 
neighbourhood, that varies very much indeed. 
Somii manufacturers prefer nsing coal afTTET. 
3d., others, 5s. 6d., 5s. 9d., 6s., 6s. 6d., 7s., 
7s. 6d., and 7s. 9d. per ton, respectively, the 
latter being the highest price for the best coal 

44 There is a great similarity in cost per 
horse power (indicated) in the use of such a 
great variety of coal. I refer you to expe¬ 
riments at pajjfe 37. 

I KENTS. 


3 

4 » coal at 6s. 
51 

6 > do. 6s. 

7 J 


per ton=2s. 3fd. per week, each indicated horse power. 


^2s. 2$d. 


2 do. 7s 4 ,10d. „ »2s/4$d. „ - „ „ 

g J do. 5s. 6d. „ =2s*4fd. ,, ,, „ 

10 do. 5s. 4£d.,, = 2s. 6^d. ,,, 

Thc%verage gives 2s. 44^ per week, per indicated horse power, cost of fiiel. The ave¬ 
rage cost per week in fuel is 

*0S5d., or ^d. per hand-mule spindle, including preparation; « 

*125d., or id.' „ self-acting mule spindle, do. ; v ( 

•273d., or -^d. „ throstle spindle,* do.; 

2 *8d., or 2$d. good per loom, including winding and warpiiig; or nearly 3d. per week, 
including sizing (patent.) 


do. 5s. 


5s. 4£d. „ 
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“ The twin engines, 60 horses power each, 
are the steam-engines which drive these 
works;—no hand-mules; all Sharp,* Ro¬ 
berts, and Co.'s self-adtiug mules, and 26 
common throstles. We run above an avc-* 
rage speed. We have also 6 of Hornby aud 
Kenworthy’a patent sizing igachines to 800 
looms. The sizingomachines have no* quite 
full work. 

“ I am, Sir, yours respectfully, 

* “ John Baynes.” 

Mr. Baynes subsequently communicated 
to Mr. Whitelaw the following* additional 
particulars. • * 

“ The two steam engines, coupled at right 
angles, (see Nos. 3 and 4 in the Table,*) are 
those connected with this place. They ore 


each 60 mechanical horses r powe*= 120 II. 
P., but indicate 222 H. P., and turn the 
following machinery :— * 

“ 20,000 self a acting mule spindles, Shagp, 
Roberts, and Co.’s; 5,400 spindles, common 
throstles; 800 looms, with winding, warp- 
ing, &c. | 0 

“ Preparation—3 double blowers and 3 
lap machines, each 36 inches wide, beaters 
18 inches diameter, and make 1,200 revolu¬ 
tions per jninuie; 120 single carding en¬ 
gines, each 36 inches wide, main cylinders 
39 inches diameter, «and make 120 revolu¬ 
tions per minute; 16 drawing frames; 600 
stubbing spindles, revolving 400 times per 
minute; and 4,800 roving spindles, revolv¬ 
ing 800 times per minute. Indicated 31 
horses power. 


15,000 weft self-acting spindles, Sharp, Roberts, and Co.’s, * evolving 4,900 per minute. 
5,000 twist self-acting spindles, 0 „ „ 5,200 „ 


20,000 Indicated 61 £ horses’ power. 


“5,400 throstle spindles, (common,) re¬ 
volving 4,000 times pag„minutc. Indicated 
44*^1. P. • 

“1250 winding spindles,with warping mills 

20,000 self-acting spindles . 

B Preparation . f. 


and sizing fi ames; and 800 looms, averaging 
38 inches width of cloth, and 120 picks per 
minute. Indicated 82 horses’ power. 

Indicated Power. 

.. 61* II. P. 

. 26 * „ 


88 


it 


5,400 throstle spindles..*. 44* „ 

Preparation .... 7* „ 


m 800 looms, sizing, warping, am* winding, 


“ Since the foregoing experiments were 
made, there has been an additional quantity 
of work put on the two 60 horse engines, 
viz., 2,500 twist self-acting spindles, with 
preparation, making a tota 1 of 

22,500 self-acting mule spindles, with pre¬ 
paration =442 spindles peg mechanical 
horse power; • 

5,400 common throstle spindles, with pre¬ 
paration —200 spindles per mechanical 
horse power; 


800 looms, witl^ winding, warping and 
sizing—19 looms per mechanical horse 
power. m 

, “TJpes^engines are now fairly loaded. They 
are, together, 120 mechanical horses’ power, 
but indicate 233 horses’ power by M'Nanght’s 
indicator. 

“ Cost in fuel per indicated horse power, in¬ 
cluding that spent in warming the mill dur¬ 
ing tHc day, night, and on Sunday. (See 
table, page 37.) 

indicated H. P. ft?r one week. 


No. 2, „ 28. 4$d. per 


Nos. 3 and 4, 2s. 3$d. 

,, 5,6, and 7f 2s. 2Id.(, 

No. 8, „ 2s. 4|d. 

it n 2s. 6jd. 

„ 10,* „ 2s. Il*d. 

Mr. Whitelaw himself made a great num¬ 
ber of experiments on the game subject, &nd 
details the results. The follqwinf extract 
may serve as a specimen; it contains much 
curious and valuable information:— 


• 99 99 

99 * 99 

99 0 99 

99 99 

91 

99 99 

“ 1. Mill for fwisting cotton yam into 
thread.—In this mill there are 27 frames 
witl*96 oommon throstle spindles in each, 
making^ in all 2592 spindles. The spindles 
turn 2200 times in a minute. 1* inches is 
the diameter of the bobbins, and the part 
which holds the thread is 2-j\ inches long. 

“ Ju addition to the twisting francs, the 


• Mech. llag., No. 958, p. 48C. 
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steam-engine works four turning lathes; 
three poKshing lathes; two American ma¬ 
chines for turning small bobbins; two cir¬ 
cular saws, one of 22, the other of 14 inches 
div- meter ; and 24 bobbin*heatls, or ma¬ 
chines for fillin_ the bobbins with finished 
thread. 

“ The power rcquir&l to drive the whole 
of the machinery is 28*5 horses. When 
the i listing spindles and bobbin-heads only 
are working, the power is 23*9 horses $ and 
when all the machinery, exdpt the spindles, 
is thrown off, the steam-engine works to a 

• * 2!>92 

power of 21*1 horses. Therefore — — 

122*84 is the number of twisting spindles 
worked by each horse’s power. 

“ When the diagram was taken from which 
the power required to work the spindles was 
calculated, thcru was also on the stcain- 
ctiginc the main gearing for the rest of the 
machinery. On this account, and also be¬ 
cause the steam-engine was at the time only 


working to £ of its power, the number of 
twistiug spindles which, a horse’s power will 
work, will bo somewhat greater than 122*84, 
or a steam-engine of a little less power than 
# 21*1 horses’ would work 2592 twisting spin¬ 
dles, if the engine was just powerful enough 
to keep the spindles at their proper speed, 
and if there wafi no morg gearing on it than 
what was required for the twisting n^ichines. 

“ 1 igay mention that the steam-engine is 
just powerful -enough for the whole of the 
machinery: and I may state further, that 
the wlfole of the bobbin-heads arc driven by 
one main tiblt or strap, which can be worked 
either on ajwxt or a loose pulley; and that 
each turning-lathe has a belt above it, which 
may he put either upfti a fast or a loose 
pulley; and when any portion of the 
machinery was stopped, this was done by 
shifting Lhe belt or belts on to the loose 
pulley or pulleys. 

“ When the diagrams were taken, there 
were 


9fi of the 6pimllcs twisting yarn, 

of No. 24, 

into 

three-cord thread. 

48 

99 
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And 48 spindles revolving, but,not making thread. 


|l« 1 > 

“Athrce-cord thread is formed by a spin¬ 
dle which twists a!} once three yarns into a 
thread; a four-cord is done in the same 
manner, only in it there are four yarns 
twisted by the spindle; and a six-cord thread 
is made after three separate threads df two 
yarns each are finished in the manner above 
described, by twisting tbrAs of the doubled 
yarns' together by a spindle. Three of the 
spindles wbic^were making six-cord thread, 
were doing >*he first part of the operation tor 
every one that was performing the other 
part; so that of the 1920 spindles which 
wero making six-cord thread, there were 
1440, each twisting two yarns into a thread, 
and each of the remaining 480 spindles was 
twisting three of these threads into bne. 
The above is the description ot wwk the 
twisting machines were doing at the time the 
diagrams were taken. 

* Each turning-lathe spindle makes 4000 


revolutions per menute; the spindle of each 
turning machine revolves 3500 times per 
minute; the* speed of the circular saw of 22 
inches diameter, is 1000 revolutions per 
minute; the 14 inch circular saw revolves 
1200 times in a minute; and the spindles of 
the bobbin-heads turn 10,000 times in a 
minute. 

“ One American turning machine does as 
much work as three turning-lathes. Small 
bobbins for holding the fimshed threads 
were making at the turning machines; at 
two of- the lathes the-wood was reduced to a 
shape suitable for the turning machines; at 
one lathe the holes were bored through the 
wood for the bobbins; another lathe had a 
cutter on'the ^end of its spindle, and by it a 
small projecting part, which could not be 
taken off th^ ends of the bobbins by the 
turning machines, was cut off; at the rest of 
v thc lathes the ends of the bobbins for holding 
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the finished thread were polished; and at the 
saws the wood for .the bobbins was cut to the 
proper size. . 

“ I have been particular in describing the 
machinery in this mill, as it may serve for £ 
guide in other cases. When 2592 spiudlcs 
are making six-cord thread, and when 300 
yards of finished thread ifre put upbn each 
bobbift, the 21 boobin-heads, the number of 
lathes and turning-machines already men¬ 
tioned, %nd the two saws, will be sufficient 
for keeping this number of tw'istiug spindles 
at work; but when the 2592 spiiftlies are 
twisting yarns into sonic oth*er kinds of 
thread, 12 additional bobbin-jjeads trill be. 
required, and also an additional uumber of 
tuniing-iathcs, 8cf.” • 

Mr. Whitelaw’s mode of calculating the 
engine power, it should he observed, differs 
a little from that followed by Mr. Hpynes, 
and explained in liis first letter. It will be 
readily understood from the following illus¬ 
trations :— 

“ Hu-ample .—Lctahc diameter of the pis¬ 
ton of a steam-engine be 20 inehes, the mean 
effective pressure ou each square inch of its 
surface 15 lbs., ;md*200 feet per minute its 
voloeily. Here, 

2rt x 50 x '7S5I x 15 x 200 

T1,000 

Thefufore, 21 *-12 horses is the power of the 
stcam-engioc. # 

“ If 7S, instead of 15 lbs., were the qjfeau 
pressure on each square inch of the piston, 
the calculation would be made in the same 
•wnf us the above, only 7* would be uSfd in 
place of 15—thus 

20 x 20 x *7851 x 7‘5 x 200 _ 

44,000 

Therefore, 10’71 is the power of the same 
steam-engine when 7 J lbs. is the mean effect¬ 
ive pressure on each square jgch of the pis¬ 
ton. . • 

As 56,000 is nearly =* 1 —the above 

and other similar calculations would be sim¬ 
plified by throwing ’7854 out of the nume¬ 
rator, and taking 56,000 in place of 44,000 
for the denominator. Take an example iu 
which the diameter of the piston and its velo¬ 
city are the same as above stated, and 15 lbs. 
per square inch is tHfe mean effective pres¬ 
sure. Here * 

‘ 20 x 20 x 15 x 200 ^ 

56000" “ * 

Therefore, 21*428 horses is ftie power of the 
steam-engine, which is nearly the same as 
was obtained by the other mode of calcu¬ 
lating." 


Mr. Whitelaw states that he has made 
other experiments on steam-engine power, 
besides those the results 4>f which arc here 
given, which* lie intends publishing as 
soon as he can spare time to do so,” when 
he will also furnish *' the divisors which 
should be used when a steam-engine is work¬ 
ing at any point below its full power.” We 
are sure all who are practically interested in 
steam-ci^ine power will join us in earnestly 
wishing that the. 4‘ spare time” may conic 
soon. A few pages of such matter-of-fact 
information's Mr. ilaynes and Mr. 'White- 
law have supplied, arc worth whole libraries 
of theoretical calculation. 

EX1'KRlMKNTS AND OIISKRVATIONS ON 
moser’s DISCOVERY. 

Proving that the effect is neither due to Light 
nor Heat. 

IIY HORATIO J'KATKll, ISStt. 

(Kioiii (lie Alin-Hit urn.] 

It is propos'd now to demonstrate, that 
the: racliTtiun discovered l*y Moser is not in¬ 
visible light, as be supposes, nor heat, as has 
since been suppo.-iil. For, fiist, where is 
the evidence that bodies absorb light ? Some 
few, certainly, lnvc been shown so to do; 
but surely not the metals, Ac., Ac., whjfh 
exhibit the greatest facility in receiving ami 
giving the impressions discovered by Moser. 
It seems, a priori, more probublc that the 
radiation in question should consist of heat 
(which wc know jxists in all matter) than of 
light.. Accordingly, Mr. Hunt has written 
an elaborate paper^n favour of the supposi¬ 
tion that such radiation consists of heat. In 
the course of this essay, however, it will ap¬ 
pear, that neither of these suppositions is 
correct. 

1. With regard to the nature of the sub- 
staljfes that produce spectra. —Every sub¬ 
stance I have tried has produced its spectrum 
when left on a polished copper plate. Coins, 
whether of golu, silver, or copper, platinum, 
nickel, brass, pieces of glass, wafefs (red, 
blue, and white,) peppermint or rose drops, 
whalebone^talc, gum, a horse-hair ring, lava 
from Vesuvius, Indian rubber (but slight), 
and sealing-wax. This last, left ten days, 
gave a whitish ggrey permanent * spAtrum, 
clearer than any of the others, though the 

^ By a permanent spectrum is always meant, in 
this «tfsay,*a spectrum that remains when the sub¬ 
stances or coins are removed— not a spectrum which 
cannot be rubbed off by tienlle friction, for all the 
above permanent spectra are yet soon effaced by 
friction. 
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wax and plate were both kept dry as usual. 
The impression gn a small brass seal (a P) 
was very obvious when the plate was breathed 
on.. The seal had been left tan days.* 

2. Effect of dissimilar metals. It has 
been asserted, that when a gold or silver coin 
is placed on a copper* plate) the effect is 
greater than when a copper coin, &c., is placed 
on the same metal. When heat is used, this 
position is true, as will be shown hereafter ; 
but when the plates and coin& are Jaoth kept 
cold, (exposed to external air, for instance, 
in March,) a farthing, on*two different occa¬ 
sions, in an hour, left as good a spectral 
image as a sovereign,—I thought, a better 
one. 

It was, however, remarkable, when a heat 
of 160° was applied to this plate, that the 
spectrum of the copper soonobccame invi¬ 
sible, while that of the gold was apparently 
not at all diminished. This experiment was 
repeated twice with the same result. I like¬ 
wise found that, though the spectrum of the 
copper was to appearance, at first , as good 
as that of gold or silver, yet that it began to 
disappear much sooner, after a few breath¬ 
ings on the plate, than did the spectrum pro¬ 
duced by gold or silver. On the whole, 
therefore, it seems right to admit that the 
effect is greater when dissimilar metals are 
used. 

3. Effect of unequal heal on the plate and 
coins. —It has also been asserted, that when 
the copper coin is heated, and the metal 
plate of copper kept very cool, that the ef¬ 
fect is increased. 1 have, however, not been 
able to satisfy myself of the truth of this 
statement. A penny and a farthing, heated 
to between 130 s and460°,kmd laid <pi a cold 
copper plate half an hour, did not appear to 
leave even so good a speftrum os two of the 
same coins left to cool for half an hour bnts\de 
the window, by the side of the plate itself, be¬ 
fore being placed on the plate. All the coins 
were placed on the plate at the same time, 
and left the same time. Neither could I 
perceive any difference when one sovereign 
was heated and the other not, both being 
placed on the same copper p\ntc. r 

4. Effect of heat generally. —In order to 


* It left a permanent spectrum of its margin. 
Coins left a similar time do the saute : ilia gait 
it hire Ik y bane remained retaining ilt polish. Tin' 
permanent spectrum, then, In picli cases, plainly 
depends on the substances preserving the plate from 
oxidation by contact or proximity. 1 add proximity, 
because a half-crown or penny resting on a foyr- 
penny piece, placed on the plate, likewise leaves its 
permanent spectrum. The free circulation rf the 
air ts impeded here in consequence of the «xtrenie 
proximity, just as it is by actual contact. Hence 
the oxidation being less in all such cases than in 
the parts external to the coins, wo have of neces¬ 
sity the permanent spectra. < 


ascertain whether heat hastens the impres¬ 
sion, $e following experiments were made : 
I. A bright half-sovereign, a bright half- 
enny, and a dull one, were heated to about 
50° on a polished copper plate. The half- 
sovereign left a permanent impression; and 
both the half-peftce left |pectra visible only 
by breathing. It was obvious from tjiis ex- 
periment^and others, that heat increases the 
effect where contact is permitted f* since 
the impression is permanent. Accordingly 
it was deemed right to try if heat has this 
effect when the coin is at a distance from the 
coppet plate. 

I put a silver fourpenny pietft on the plate, 
and on the fourpenny piece I put a penny. 
I found that when these remained only 24 
hours, that no spectral image of the penny 
was produced ; but on remaining forty-eight 
hounaone was apparent. In this last case, 
the lettering of the fourpenny piece became 
almost visible when breathed upon; but not 
being breathed upon, no marjr of it at all 
was perceptible. The penny piece, however, 
left its mark, without4&ing breathed upop— 
nil dkmular bright mark, which was not 
rendered more or less distinct by being 
breathed on. The spdbtrum of the four- 
penny pjpcc was ulone brought into view by 
this/f The place where this had laid watf as 
bright as that covered by the penny. In fact, 
the copper plate ..eemed preserved from oxy- 
dation by the contact and proximity of these 
coins. Thus, then, it appeared to requireforty- 
cigHt hours for a spectrum of the penny piece 
to be produced—the spectrum of a coin not in 
contcct. The same experiment being made, 
at a'heat of . 160°, no spectrum of Urn penny 
appeared after one hour, though the four- 
penny piece bad left a strong impression. 

Ditto, continued for five hours, a spectrum 
of the penny was just visible, aud only so 
when the plate was held in a particular 
position with Regard to light. 

A half-crown piece being laid on a half- 
sovereign, and the same heat continued five 
hours on the same plate, the half-sovereign 
left a still better impression than the four- 


* Although the mark is permanent in such rases, 
stiirit very easily rubs off, even when gold has re¬ 
mained five hours on heated copper plates; and no 
spectral figure is left when the part is breathed oil, 
after the plate has been {roll rubbed. As this is 
the case, such permanent mprk is lint to lie consi¬ 
dered ns a ililfereni effect, but only ns a higher degree 
of the same effect as that caused hy mete imposition 
wi’limit heat. 1 found all the things mentioned In 
Section I, gafe a permanent spectrum if left eleven 
days, hut on'y oip rendered visible by brenthing, 
being left but a few hours. 

f However, after six or eight days, at this began 
to larnith, the splclrum of the fourpenny piece be¬ 
came visible without breathing on it. Yet nothing 
luul been done, except that the plate had been heated 
to about 150° once or twice for other experiments. 
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penny piece* above mentioned, and the half- 
crown had also made a permanent spectrum 
very visible. * 

A farthing, which hid rested the same 
time on the plate, left no permanent spec- • 
trum, but only one slightly visible by breatli- 
ing. Even when pressed upqp by two nonce, 
and left eight houm, it left only a Barely 
visible permanent spectrum: so a brass 
medal. These spectva being mulcted far 
more visible by breathing, could hardly be 
considered permanent spectra. • 

These experiments show:—1st. .That heat 
much increases the rapidity of the radiation, 
even when the object is not in direct contact s 
and 2ndly. Thai it fykes place much more 
energetically from gold and silver than front 
copper (a copper plate being used). They 
also show that a permanent spectrum is to 
be considered only as a higher degree of that 
produced or rendered apparent by breathing. 

A sovereign, two hours on a very thin 
lamina of talc, at the, above, heat, gave no 
spectrum ; talc .dune gave, its spectrum; nor 
did a halfpenny, eight tours oil the same at 
the mine heat; nor a shilling (new) on # a 
thin piece of glass, the shilling being under 
a halfpenny. The talc and glass in these 
cases alone gave a spectrum ; the talc a bet¬ 
ter ayd more permanent one than the ^tass.f 
1 should have said the talc was on copper¬ 
plate. 

The Spectrum of the penny, in the experi¬ 
ment lately detailed, is equally visible when 
the experiment is made on gluss; but polislfy 
ed metals seem to show it the best. 

When glass is used, there is, after from 
tw 3 iit/-four to forty-eight hours, a slight 
deposition of dust, Ac. arouiul the parts 
which are not covered by the penny, and 
thus a round mark (permanent spectrum) is 
visible on removing the penny, even before 
breathing at all; still on tabbing it off till 
nothing is visible, and breathing on it again, 
the spectrum of the penny appears, as well 
as of the fourpenny piece, provirfg that dust 
adheres much more strongly than we should 
have supposed, or perhaps better—leaves its 
mark behind with greater pertinacity 

That* this is the true explanation of the 
appearance of a spectrum, when the coin is 
not in direct contact with glass, was to ma 
rendered dear by another experiment, in 
which a half-orown was left on one sixpence, 
andapennyon another, Ai a clean glass plate 

* When the plate was nibbed pretty. stro^ly with 
chamois leather only, the spectgi of the half soVe- 
reign and fourpenny piece were soon effaced; viuie 
those of the half-crown and penny (nit having been 
in contact with the plate) remained. . 

* A sovereign on a silver fompenny piece two 
hours, gave only a very feeble permanent spectrum; 
the silver leaving, of course, a well marked spec¬ 
trum. 
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covered over with papei' and kept iff a closet 
for ninety-Mx hours; yet on examination, 
neither a permanent speetriftn, nor even an 
evanescent one Ijy breathing, was perceptible 
either of the half-crown or the penny ; tne 
sixpences alone had left spectra (which, how¬ 
ever, were onlj^visiblp by breathing,) that 
under the half-crown being the clearest. Yet 
the penny anil half-crown were in the best 
condition for giving spectra, for the surfaces 
of both were tanjshed, and that of the cop¬ 
per purposely so. 

This result induce*! me to try the same 
with a copper plate, and I found that when 
a bright half-crown (having been well boiled 
in water and tlfen polished) was placed on a 
fourpenny piece, similarly treated, and left 
forty-eight hours covered in a closet as 
above, that the half-crown left no spectrum, 
even evanescent. Neither did a purposely 
tarnished penny placed on another fuur- 
peuny piece, and left the same time. 

5. Ah regards the distance Jrom the plate 
at which images may he taken *—-A silver 
fourpenny piece is about the one-twentieth 
of an inr.li in thickness, and at this distance 
we have seen silver, copper, and of course 
gold, give a spectral image on a copper plate. 
But on puttThg a half-crown on two sixpences 
and a half-franc piece,snaking the distance 
from the plate more than the one-tenth ot 
an inch, no spectrum of the half-crown was 
made, although- the experiment was con¬ 
tinued for twelve successive days and nights. m 
Neither wus any made by removing the half¬ 
franc piece (thus making the distance .only 
one-tenth qf an inch), and continuing heat 
of 160° or so for five hours. 

A sovereign fixed ^il thgee-quarters of^an 
inch, and « small brass medal at somewhat 
less than half an inch* from a polished cop- 
nsr-idhterfuid continued in such position for 
seventeen days and nights in a little closed 
deal box, gave not the least vestiges of spec¬ 
tra ; neither did a fourpenny piece left at 
’ one-fifth of an inch, nor a card plate (cn- 
cravedl left tlic one-tenth of an inch lor 
eleven days. Tlic copper-plate had remain¬ 
ed perfectly polished in both experiments; 
and this is worthy of remark, as showing 
that in co nfined air copper does not oxWute 
perceptibly. Another plate lefyiu the same 
room was completely tarnished in dive or six 

fourpenny piece, about the one-twentieth 
of an inch, under a silver plate for eleven 
days, gave scarcely a perceptible spectrum j 
though a farthing, on which the P 1 ® 1 ® 
rested, gave a good spectrum, but not a per¬ 
manent sne,{i. e. breathing was required to 

8 A fourpenny piece is about theone-twentieth 
.of an inch in thickness, and this seems the 

• . v » • 
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greatest distance an image can be taken by 
tlie abovf plan. Hut even at thi# distance I 
have not .succeqjled, if the half-crown laid on 
the fourpenny piece is perfectly polished, 
mil nil external duet, Sfc. carefully excluded 
by the box just incutioncd—(see Sec. 8, on 
the comparative polish of metals). 

C. As regards impPessioits on glass .—We 
have already observed that heat does not 
seem to increase the effect of metal coins on 
glass. Neither did long runted; for a four- 
penny piece, left a week on if piece of looking- 
glass, only left the usual spectrum, no figure 
being visible. The sdlno remark applies to 
large printed letters. At least, some paper 
with these, after remaining pressed two or 
three days without giving any impression, 
was then heated for five hours, so pressed, 
at about 160”, but no impression was made. 
On another occasion, print find writing were 
left a week on a glass mirror without leav¬ 
ing an impression. When, however, thinner 
paper and larger letters were used, and heat 
and pressure applied ns above for four or 
five hours, these letters were plainly visible; 
but, as appeared to mo, far more easily erased 
than were the spectra of coins on copper¬ 
plates.* A slight touch of the finger, for 
instance, erased the. letters in question. They 
were produced in this case, in consequence, 
no doubt, of the thinner paper being moister 
than that first used. 

Heat does not appear to increase the effect 
on glass, A fourpenny piece under a shil- 
• ling for three hours, at i 60left no spec¬ 
trum. 

Oil putting a penny on a sovereign, and 
leaving them for three hours afld a half at 
the above heat, 1 thought the spectrum of the 
penny slightly vUiblc but ns the image is 
never so apparent as on polisfiod metal,* l 
shall not venture a decided opinion pu this 
point as regards glass. • • • 

A polished, boiled, and then well dried 
half-crown gave, ns good a spectrum ou a 
glass plute in twenty-four hours, as did a 
dirty half-crown ; but 1 thought the spectrum 
of the former disappeared sooner by breath¬ 
ing. On a far thinner glass plate, a bright, 
boiled fourpenny piece, jeft the •same time, 
gaye no spectrum at all. 

7. Polished surfaces not appearing capa¬ 
ble nf re^rtkiny the impressions .—?These ex- 


* On n copper-plate also this thin paper (not being 
dried well first) pave a permanent and very visible 
spectrum, the lettciing being clearer than on plans: 
not due to oxidation, for on rubbing it oil’, the sur¬ 
face of the copper was left polished—i. e. oxidation 
in the usual sense of the term; for there, ng doubt, 
was some eery slight cliernic.il action, as large print - 
ed let it n on perfectly well dried *papw were nit 
taken off on a copper-plate, the lirat at: 00° being 
applied for live hours; or on another occasion, the 
print remaining a week on the plate, and pressure 
being used. 


ceptions from the general rule I have found 
to be talc, and, among the metals tried, steel 
to a pertain extent, platinum, and gold. 

Whether heated not with the coins on 
it, 1 have found no spectrum produced on 
talc, except in one instance, where a tarnished 
half-sovereign had been pressed some days by 
a haV pound; Aid eveu here the mere margin 
of the coin was barely perceptible.*^ 

On 9 steel, after remaining twenty-four 
hours, I found a very slight evanescent spec¬ 
trum produced hy a small piece of brass, aud 
on (die occasion by a half-sovereign very 
much tarflished; hut as heat did not appear 
to increase or hasten the effect, we may con¬ 
sider stecfnlrnost unsusceptible. The spec¬ 
tra just named disappeared entirely after 
breathing twice; and no permanent spectrum 
was produced, though the piece of brass 
above mentioned was placed even on nic top 
bar of a grate, and of course kept very hot, 
for two or three hours. 

Under the head * Thinness of the plates,’ 
experiments, showing the incapability of pla¬ 
tinum to receive images, are mentioned. 

The same remaulPhpplics also to gold. 1 
l^pt a shilling and a farthing, on two Tli(Ver- 
mt occasions, for twenty, four hours or 
longer on a well polished plate of gold, yet 
they Jiarety left a marginal spectrum ; and 
this spectrum, as in the case of steel* dis¬ 
appeared entirely on breathing on it twice. 
As the gold used was tv t. free from t^e usual 
alloy of copper, possibly this was the cause 
of its receiving even thfc very slight spcc- 
frum it did. However this he, these experi¬ 
ments seem almost sufficient to establish the 
important general principle—viz., tfsat the 
fcss metals are oxidable. by exposure lo J/tc 
air, the'less is their susceptibility to receive 
spectra. 

8. As regards comparative polish in 
metals.—1. A # new sovereign, a new half- 
crown, and new farthing (all well polished) 
were kept # on a bright copper-plate, at 160” 
or above,#on two successive occasions, lor 
four or five hours. The gold and silver left 
only very slight permanent traces of llieir 
margin, the copper left none at all, but its 
spectrum, when the plate was breathed On, 
became, I thought, even rather more evident 
than the spectra of the gold and silver, these 
* being likewise breathed on. 2. A tarnished 
sovereign and a tarnished half-crown being 
laid on the same gnpper plate, aud kept at 
the same heat only three-quarters of an hour, 
a permanent and far more apparent spec¬ 
trum Itas produced than in the former case ; 
the whole arett, where the half-crown had 
laid, was covered with a whitish cloud, and 

t Talc, like platinum, is not easily acted ou by 
acid. 
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the impression dimly sketched* 3. By se¬ 
lecting a hdfpenuy very much tarnished, and 
letting it remain five hours on a blight top 
pti plate heated to 160 or s> v and subse¬ 
quently foi thuty sit houis lti the cool, i 
permanent spectrum wis ptoduced, in which 
all the leitumg ot the coin was beautifully 
visible, yet heie was copper on cogper 
But is I found thil impiession to go off 
completely it a heat far below what the 
impassion,did, at exp 5, below the gen - 
ial principle, that silver gives a stronger iwi- 
pressiun a mains 4 A welt politic A new 
sivutign ind a tarnished sixpufte bung 
linl on i blight siher p ! itc tor foui Iioris, 
ml kept at IfifV The soveiiigii lAd U It no 
spcctium, but tlu sixpence had left i /w- 
manent one m which llmost ill tlu lcttumg 
appciwd so 1 1 linly w is it visible & Y 
pttfeA'y polished lulf ciowfi wis I ml on a 
pa tty wi 11 polished sixpence ind i purposely 
t Hindu 1 one on a puipo elv tunishcd six- 
1 ne ml pit on the s me plite with tlu 
hillpcnuy (c\p 1 ibovc) belted five hour*) 
ini lift thuty siv liouis alte wi ds lh 
letl uric, \c ot och re,piucc w i viaibl , 
but Jhr moa of tlu most Hunshed and 
ilso tha w is the case with tint of the most 
tumshi l hdt ciown, ^ rinded its spec 
lium lbit of the ]>ohsh(d wis scaicely 
visLhV But tli Kite ling ot neithi i*lialf 
nowu wis visible though they hul remained 
so lon^ ui l beta heated. This exp ument 
also shows how much the effect is sta ngthened 
by at trial ton tart A similu cxpuiinent 

was mule m tlu clos d dial bo\ (mculiomxl 
in Section 5) f he cop pci plate wis lud 
w\ in \ polish / md boiled foui penny piece, 
iffd tins on a li ilt crow n sinul uly pi(p m. tf, 
aftei nuutv six lungs no spcetium Vh itever 
of the h If ciown w is visible, by bu itlnng 
ot otheiwise, but the four penny picet, m 
actml contact, hid hit tht usuil spectium 
lhc plite hid iein uned perfectly |>olished 
All tucse expeuments show that the dissi 
milauty of mctils is not ot such^mportmce 
a his been conceived they show the dif 
fertnec wanted to pioduce the effect is a dit- 
feuncc in bnghtnes? oi oxidation, t e , as 
fai as # i permanent ind good impression, 
showing the litftuny, bec is concerned , foi 
1 find when left on the plate half an hour or 
so, tarnished or polished metals give equill/ 
good spectra But in this ease the spectium 
is only made apparent by breathing, and of 
course shows nothing or the lettering, &c 
However, even in this ease, the spcctium of 
the tarnished sovereign disappeared Ires supn 
by bie&thwg on it thin wild that; of the 
polished one, so m reality the •spectrum ot 
the former may be said to have been the 
most perfect. • 

The same remark applies to a glass plate 
.(see Section 6, >s regards glass, &c). 


9 Which metal receives images fastest) 
copper or silver -—My cxpmmentsslead me 
to say coppei, whcthci heat be applied or 
not W hen the same degifr of heat was 
applied, l fouudi i sovereign produced a 

* good permanent spectium ( impression) on a 
bright ruppei pi ite, although only one vant s- 
cem one (one seen oAy when the plate is 
breathed on) was pioducul on au equally 
well polished silver plate pi iced at the same 
time at the *mu he it \\ hen he it was not 
ipplied I founds the ceppti received an 
eianescent spec ti urn first 

10 As regards the effect oj intuposed 
substances —As evciy substmcc tut 1 left i 
spcctium, I did not much expect that tlu 
influence would pernuat auylmnni even 
of the thinnest description Yceoidingly, 
when a soveicigum slullui^ w ts lift twenty 
foui oi loity eijit houis on i piece ot stiff, 
though vuy thin piper,it gave no spu fiuni, 
but the muk ot the pipa wis ilom visible 
The exp ument wis repeated, hilt the coin 
listing on the iop]u plate and halt on the 
ptpei in I iltnough it remained a foitni^ht 
in this p isition, the h lit inly in tontat t w ltli 
the plite wis visible by breathing on tht 
p ipci having its ou n speeti U lm ige just as 
it no coin liul tested ou it it ill 

lhc sime expeument wis it pealed with 
the thinnest possible liyus of tde, gum, 
coik, in 1 whalebone gliss, pi me, and con 
e wc,* with tlu sunie result I ach sub 
stance left its sptctium the pail where the 
com rested on suchlayei not being at all« 
distinguishible The speetial inngc oi the 
square jiitce ot tale was peitcel tea the 
minutest outline, and hit its sir light maik 
undti the sixpence equally well ds it otliei 
points The si expvgimcnti rendei it elc ir 

that the effect is not due to liteut light, for 
otherwise how could at happen that i com 
cfoes Aot Ye ivc a speetial l uage when left on 
transparent substances, gli s or tale, even a 
fortnight * Huy also show it does not 
depend on heat (at least done), foi 1 hi at of 
IbO soon passed tlnough thin glass md 
talc aiyl I found it impossible to keep my 
fingei on glass oi talc so placed Ytlwt 
have seen above that even gold left tw > hours 
on tile so heated left no spectium, pejpii 
ne*t or tempoi iry So great is the effect ol 
mtei posed sub'stmccs, that cl*n a slight 
tarnish on tb% metal exerts a vefy obvious 
effect }* One shilling was left twcnty-foui 

- # 

• With the f»l«iw tht experiment a is only con 
tinued fcrf> cqjit houis wi h tl c 11 |er tak an 1 
cork if rliif.bt silver coin buns us 1 with the 
whalcBont and |,um ten lays tld o l citif us d 

t One sperfcum however miy lc made on 
another Ihub after talc bad remained i ight hours 
on heated coj pei plate and left a permanent spec 
trum a sovereign put on this an hour left a perms 
nent spectrum 

• ff2 
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hours on a polished part of the plate, and 
another c 'on n part of the same slightly tar- 
n ished (but ye^ sufficiently bright to see one¬ 
self perfectly). A very slight image only 
qfaa left in the last case, tlJtat entirely disap- . 
penred when breathed on twice, while thut 
on the polished part of the plate remained, 
after being breathed*'on twelve or fourteen 
times. 

A sovereign left twenty-four hours or 
above, tarnished, gave scarcely a perceptible 
spectrum, and a sixpence 4ione*at all. On 
such a surface a sovereign was left on two 
different occasions, untier a penny, for three 
hours, at a heat of 1G0°, and barely left a 
permanent spectrum of its outer margin; 
while on u well polished surface, at same 
heat, the outline of the imprrssion also would 
have been left as a permanent spectrum in an 
hour or two. « 

11. Mass. —Mr. Hunt considers, that 
mass exercises an influence and increases 
the effect. In my experiments, however, 

1 could not detect this. A farthing on a 
copper-plate gave as good a spectrum as a 
penny, and when heated to 100° the farthing 
gave far the best, though the penny had a 
halfpenny laid on it. A fourpenny piece 
too gave as good a spectrum as ivhalf-crown, 
pressed by another above it, in the same 
time, the contact being equally good in each 
case. The contact in these rases teas made 
as equal as possible with the copper-plate. 

12. Does the thinness of the plate exert 
■an influence ' A farthing (in two experi¬ 
ments) pressed by twelve or fourteen pounds 
weight, on a polished piece of platinum foil, 
in thirty hours left no spectrum*at all; nei¬ 
ther did it on a fourpcnny-piece, or a sove¬ 
reign, or half-sovereign^ when kept three or 
four hours at 160° under the same weight. 

I found a spectrum cduld be made on .nearly 
equally thin sink plates (zink foil), by lead¬ 
ing a sixpence on it an hour or two. Zink, 
not being elastic, allows the pressure to be 
equal. The particular chemical nature of 
platinum has, however, much to do with this 
effect; for I fouud that when a fouspeuny- 
piece, or another small brass metal object 
was left on a highly polished lamina of steel, 
—halted to l(i0° or not—a spectrum was 
scarcely made. That elasticity and corne- 
quent imperfect contact is not the sole cause 
of the incapacity of thin Lunina of platinum 
and steel, for receiving spectral images was 
to jpe rendered probable by observing that 
coinB, placed on a thick oapper-platc, seldom 
were in perfectly close contact, yet gave good 
spectra. In order to come to a more definite 
conclusion on this point, I gig a lamina of 
bright copper, even thinner, and as elastic 
as the platinum lamina above mentioned. 
Gold or silver coins left twenty-four hours 
on this, gave a spectrum scarcely visibly; but 1 


on leaving a half-sovereign for two or three 
hours on it, exposed to heat of 160°, as 
above, and pressed down by exactly the 
same weight, the half-sovereign left a per¬ 
manent spectrum very well marked indeed. 

The result of this experiment obviously 
shows, that although thinness and elasticity 
mayt have soiffc little ^effect, the principal 
cause for the formation of the sp^strum is 
the peculiar chemical nature of the metal, 
and that a spectrum cannot be pfoduced on 
a non-oxidable metal, such as platinum. 
BriglTt silver and copper plates are well 
known to tarnish by exposure to the atmo¬ 
sphere (the former, perhaps, rather by form¬ 
ing a sulpnurct than an oxitic), but no mat¬ 
ter how. I grave alift found that spectra 
could be formed on tin and sink plates, both 
of which, of course, are oxidalrle. JSo on 
copper coated with mercury, the mercury iu 
such case no doubt readily tarnishing (sec 
section 7, Polished surfaces not receiving 
spectra). Having decided that the effect in 
question is due neither to light nor heat, to 
what cause, it mtfy be asked, is it to be 
ascribed ? # 

• Conclusions. —lstly, As brightness of the 
plate is indispensable, and with brightness 
must exist an incredhed tendency to tarnish, 
or eqfer into chemical combination ; 2ndly, 
As the plate must he of an oxidable fhetal, 
nod judging from the experiments with ail-* 
ver and copper the 1 nore oxidable tire bet¬ 
ter ; 3rdly, As the. more perfectly the coins 
are cleaned and dried* the* less the effect, and 
ds a dry perspirution (so to call it) must 
exist in a greater or less degree on all coins, 
since they pnss through so many hands, apd 
as perspiration is slightly acid; 4thly, As 
even witn clean coins the effectf by actual 
contact must be admitted, but still is greater 
when there is a difference in the nature^ of 
the metul; ani^ 5thly, As when the metals 
are not in contact (being removed only the 
one-twentieth of an inch apart), no action 
or spectrum is evident, if the free circulation 
of air, and the connexion with dust be pre¬ 
vented—^taking all these and minor consi¬ 
derations into account, we come to the con¬ 
clusion that the effect in question issdepen- 
dent on a chemico-mechanical action, or 
what Berzelius has called catalytic action. 


* Moisture much increases the effect. Thus, 
when one surface off shilling was rubbed over 
with ink, and such surface put on the copper plate 
and heated to 150°, a milk much more difficult to 
he effaced was left than when this degree, of heat 
vm applied Without moisture. 

f This is equally true, as will be remembered, 
with regard t<|glass plates. 

$ The geueral result of all the above experiments 
shows this: and of course an alteration of affinity 
from contacts* far more probable wlicn.metals are 
different than when the same; though if one bo 
dirty, this makes it approach the nature of a dif¬ 
ferent metal. 
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No doubt it may be urged against this view, 
that the action takes place when the coins 
and plate are both heated, and hence lyrite 
dry. But this is no soli<J objection, for the 
adage “ Corpora non ngunt nisi sint soluta” 
is not true, as hundreds of examples in che¬ 
mistry show. The very fact of heat itself 
increasing the effect is all in favour of a*:he- 
mico-me^hanicul viev^; for heat increases the 
tendency of copper to oxygenation, and tends 
also to volatilize any feeble acid matter on 
the coins. But again, if it be said the spec¬ 
trum mbs off, even when permanent and 
clearly defined (as we have shoftn), and 
leaven a polished surface under il, —thisswe 
admit; but stilUthis surface has differed an 
almost impercejiliblc If egree of.oxygenation; 
tor so slowly does this effect take place, that 
it is only visible when mnch advanced, as 
will be evident to any person who watches 
the gradual tarnishing of copper-plates. 
Moser’s discovery shows that very slight 
chemical action is often going on, u'hich has 
been previously overlooked. 

The chief difficulty tliaUoccnrs to the above 
view is, that the effect fwt.es place, to a slight 
extent? on glass ; but in all my numcroms 
experiments I have found that the effect is 
mnch less on glass thyi on well polished 
copper; for in no case has n permanent 
spectrum been made on glass, even by the 
longest contact.* It will also be remem¬ 
bered t^at 1 fonud no effect whatever pro¬ 
duced on talc. Now the talc scratches 
easily, glass of coifrse does not; but talc is 
probably less soluble in acids than glass ; a# 
least in my trials it did not seem at all acted 
on either by nitric, muriatic, or sulphuric^ 
Ttf be sure, you perceive no effect of these 
on glass, but it does not seem infyossiblc 
hut that some very slight effect takes place, 
and that the alkali of the glass is very feebly 
acted on, as glass is a compound body. 
Contact, at all events, may he presumed to 
have an influence on the affinities of one of 
its elements, whether there be even^he slight¬ 
est degree of decomposition or not. Now 
this influence is the catalytic influence ; for 
it lias been shown above, that without actual 
contact* and when all dust is kept off, neither 
silver nor copper, even at the one-twentieth 
of an inch from the glass plate, produces 
ally effect, though kept there ninety-six* 
hours. (See Section 4, of heat generally, 
end.) In consequence of this slight altera¬ 
tion in affinity, the par^ of glass which have 
been in contact some time with coins or 
other substaaces, condense the baeathdiffejr- 
ently from those parts which havp not: 
hence the spectrum. * 

The effect of glass, supposing it not sus- 

• A permanent spectrum has been proved (ace 
experiments) to be but a higher degree of an evan¬ 
escent one. 


ceptible of a gradual change by the action 
of air similar to oxidation, is rftther in 
favour of the spectrum depending on a me¬ 
chanical than a chemical action. I have in 
^consequence ascribed the effect to atncchaTV> 
ico-chcmical action, or a catalytic action, 
meaning thereby an notion so slightly chemi¬ 
cal as, in the prdent sfatc of the science, to 
he scarcely appreciable.* The attraction 
of glass and oxidablu metallic plates for dust, 
Sec., is very great; and is perhaps depend¬ 
ent on the same cause as tlicir attraction for 
oxygen. Whether or not, I feel pretty well 
convinced, after a laborious investigation of 
the discovery in question, that it is not of 
that wonderful^ diameter that Moser and 
others have supposed ; nor calculated to Hlter 
our ideas of vision or of the nature of light. 
On the contrary, I think with Fizeau (a short 
notice only of whose memoir I have seen) 
that no effect of any consequence is produced 
where organic matters are carefully removed 
by boiling water and polishing ; for such is 
perhaps the philosopher’s opinion just named, 
and in ns f<u- ns onr opinions agree, he has 
the priority. Begun by a purely catalytic 
action, it is only continued and developed in 
any marvellous degree when those circum¬ 
stances arc present that permit it to assume 
a more strictly chemical character. 


SIMPLE WIRE-GAUGE. 



Dear Sir,—I beg* to submit to the 
judgment* of your readers the prefixed 
design of a wire-gauge; if necessary, 
both sides of the frame might be gradu¬ 
ated. (The sketch is not drawn to a 
scale.) # 1*, represents the parallel scale 
pointer* W, wire to be gauged; II, 
liole to hang the gauge up by when not 
in use. If there*are any defects in this 
plan I shall be glad to have them pointed 
out . , 

I remain, faithfully youm, 

•Authur Trevelyan. 

40, Broughton-atrcet, Edinburgh, 

April 18, IS 13. • 

* In coming to this conclusion I have not forgot¬ 
ten another difficulty, viz., why a well polished and 
boiled Popper coin produces a spectrum on copper 
plate. The cflact, even when continued an hour 
or two at a heat of lfio°, is very slight, and I found 
it to disappear entirely by twice breathing on the 
plate. Contact, then, of the same metal slightly 
modifies chemical properties: such on the present 
•view is the inference to be drawn from this fact. 
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cowell’s patent* taps. 



Sir,—I herewith rend you a drawing 
and description of a new contrivance of 
mine for producing a prismatic rainbow' 
of undeniable beauty and accuracy, and 
which will be found of ^jreat utility for 
theatrical exhibitions, when, “ heaven's 
aerial bow” is desired to be shown. 

A box is first made of wood or tin¬ 
plate, and of the form represented in the 
accompanying drawing. It is like a ma¬ 
gic lantern, with this difference, that in 
” the former neither lamp nor magnifying 
glasses are used, as in the latter. At C 
there is what may be termed a pris¬ 
matic lens i it is a cone formed of 
flint-glass, made perfectly “true,” and 
highly polished, and is fitted in the 
position shown inrthc figure. At I) 
a circular hole is cut, so as to akow-a 
portfire of brilliant-burning composition, 
It, to pass freely through; the latter 
ought to be of about $ of an inch in dia¬ 
meter. The portfire is first inflamed at 
the end It, and then pushed into the 
lantern ; one of the size just mentioned 
will even give a greater cllumin&ion than 
an ordinary oxy-hydrogen light. 

By the option of the lens C the light 
is decomposed into its component colours, 
which, when thrown on a flat surface, 
appear in all their distinct yet blended 
beauty. A circular-shaped spectrum 
will, of course, be formed; but half of 
it can be very easily concealed by plgcing 
the apparatus behind ttie rut scenery 
representing the hills, trees, &c.,‘so as to 
cause the bow to be seen on the sky por¬ 
tion of the picture alone—one half of it 


being thereby below the horizon, and hid 
from the spectator’s view. 

I have ofttimes thought that illumina¬ 
tion portfires might also be used with 
some success in the magic lantern, Bcrccn 
microscope, &c., in lieu of the oxy- 
hydgogen light apparatus, which is both 
expensive and cumbersome—luge gas¬ 
holders, &c., being requisite. Not that 
I think the latter plan will be effectually 
superseded in a hurry for large exhibi¬ 
tions, but that mine is more easily, con¬ 
veniently, and cheaply put into action, 
nmt therefore more applicable for show¬ 
ing the objects in a^ private room: no 
apparatus fot making the gases, nor any 
kind of instiuments for using or collect¬ 
ing the same, being necessary. 

The illumination portfires mentioned 
above are those usually sold at firework- 
makers, at from a penny to about sixpence 
each: one of a medium length will burn 
a sufficient time la show's single figure 
or object on the r .con, and that with a 
most hcautiful distinctness. 

Sir, I am your very obedient servant, 
a Z. Rockline. 

New castlr-on-Tylie, 

January 30, 1813. * 


cowell’s patent taps. 

. Sir,—There are not many articles in 
daily use which cause so much and such 
varied annoyance, by their defectiveness, 
af taps. 

The ordinary plug-tap is produced by 
turning, and made as accurate as practi¬ 
cable by grinding. If the grinding could 
be stopped when a satisfactory degree of 
accuracy bad bVcn attained, all might be 
well; but the fact is, that the very act of 
using theiap is but a continuation of the 
grinding process, which, being carried 
too far, is soon evidenced by leakage. 

This mischievous effect has been at¬ 
tempted to be got over by resoling to 
tightening nuts, springs, and a host of 
pthcr complicated contrivances; and ex¬ 
pensive taps have thus been produced, 
which experience has shown to be little, 
if any thing, bettef, in point of durability 
and trustworthiness* than those of the 
older and simpler kind. 

Repqgted failures had invested this ob¬ 
ject with almost discouraging degree of 
hopelessness; the end in view has, how¬ 
ever, at length been attained, and most 
successfully, By a very ingenious and 
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simple tap invented and patented by Mr. 
Cowell, a gentleman already well known 
by his very admirable, but imperfectly 
appreciated, “ sash-stypender,” describ¬ 
ed in one of your earlier volumes. 

„ Fi fy 1 is » side view of one of Mr. 
Cowell’s patent beer-taps: fig. 2 being a 
vertical cross sectjpn, and fig. 3 & side 
section fof the same. The fluid enters 

, . Ffe. 1. 



the tap at A, (fig. 3,) «s usual, and flows 
aloi^r the passages^;«, from whence it 
can only escape by an outlet B, whictf is 
closed by a platform D, having a flexible 
washer on its upper Surface. 

. Pig. 2. • 



This platform is supported from an 
upper cross-head by two rods or links, 
K E, (fig. 2,) which slide vertically 
through perforations in the solid head of 

Pig. 3. 



the tap, and are moved jip or down ttith 
the cross-head, by turning the mile screw 
F. This screw works in a female socket 
in the solid head of the tqp, above the 
aperture through which the fluid passes. 


On turning the screw in the one direc¬ 
tion, the cross-head, links, and platform 
are depressed, which openf the aperture 
B, and allows the fluid to escape out 
through the nd&el C. On reversing the 
screw, the platform I) rise's, and >he 
metal round the orifice H, bedding/^ion 
the washer, makes a perfectly clo^r joint. 

The striking and important iLCerenee 
between the patent tap of Mr. Cowell 
and all pr^viou^ contrivances for the like 
purpose consists in the action, or working 
parts of the formonbeing altogether dis¬ 
tinct and separate from the passage 
through which the fluid runs; no wear, 
therefore, however great, can affect the 
soundness of these taps, and, as the out¬ 
let is closed by screw pressure, they can 
never corrode«or set fast. Another im¬ 
portant advantage peculiar to Cowell’s 
patent tip is, that, as the knot), or part 
which is struck when being driven into a 
barrel, is on a solid metal body, clear of 
the working parts, the latter remains un¬ 
injured, whatever number of blows may 
be given to the tap. The manufacturers 
of these taps, (Messrs. Stock and Sharp, 
of Birmingham,) have done ample justice 
to Mr. Cowell's ingenious invention, and 
at his suggestion they have adopted a woven 
fabric for the washers, in preference to lea¬ 
ther ; in boiled taps, and in other cases 
where great heat is present, this is highly 
important. The expansion by heat, wliicn 
often operates so injuriously on "other 
metal taps, produces no effect whatever 
on the patent tap, which continues both 
.steam and water tight at all temperatures, 
and under all pressures. 

• IS tlfes tap has not realized absolute 
perfection, it has at least approximated 
so closely thereto, as to be sufficient for 
all practical purposes; and not the least 
of its merits is, that it h offered to the 
publfg at as reasonable a price as its im¬ 
perfect predecessors. 

Itrcmaiit Sir, 

Yours respectfully, # 

• Wm. Baddeley. 

29, Alfrcd-strcet, Islington, 

Marcli^, 1843. 


PROGRESS O* SCREW-PROPELLING. 

In our last notice on this subject (No. 
1038, p. 33#), the speed realized by 
the Ciovefnment experimental steamer 
See, with Smith’s propeller attached, in 
the trial in Long Reach, was stated by 
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mistake to be 7*558 miles, instead of 
6*852 (Mr. Galloway's figures), which 
gave an apparent superiority to the Smith 
propeller, ove% both Blaxland’s and 
Ericsson’s. We have been since favour¬ 
ed rvith an inspection of the official re¬ 
ports to the Admiralty of the experiments 
made with these rivaUsubnpirine propel¬ 
lers, and extract from them the follow¬ 
ing authentic particulars:— 


Speed In miles per hour. 


With common paddle-w^pel 

— Blaxland’s screw .... 

—— Smith s ,, .... 

— Ericsson’s „ .... 


* 


Weight of the 
propeller. 
f cwt. qr. lb. 


7*7 0 0 0 
7*115 023 
6-8 2 0 7 

5*47 3 0 11 


From this comparative statement it 
will be seen that Blaxland’s screw not 
only gave the greatest spaed with the 
least weight of material, but a speed 
which, all things considered, must be re¬ 
garded as surpassing that of the paddle 
wheel. For though the trials were made 
under precisely the same circumstances, 
so far as the three screw-propellers were 
concerned, they had the following disad¬ 
vantages in common, as compared with 
the paddle-wheel; namely, that'they had 
to obtain their power from machinery 
which was made to be applied to side- 
propellers only, and could not be adapted, 
without a certain loss of effect, to give 

S otion to stern-propellers, and that while 
e screws were at work the vessel con¬ 
tinued* encumbered with the bulk and 
weight of the paddle-wheels, which were 
reefed only for the occasion (so to speak), 
not unshipped. The Bbxland propeller, 
therefore, having accomplished 7115 * 
miles, under such sfrious drawbacks, 
must be allowed to have done much more 
than the paddle-wheel, when it gave, 
with every circumstance in its favour— 
vessel and machinery both specially 
adapted to it—7*7 miles. s * 

Of the Mermaid, and Mr. Rennie’s 
conoidal propeller, we have heard rotbing 
farther than what is stateif in the follow¬ 
ing pSVagraph, which we take, in a*, 
slightly abridged form, from’the news¬ 
papers *' 


#< The * Mermaid* and her Screw Propeller, —On 
Tuesday tte’iinight the Lord* Commissioner* of the 
Admiralty, attended by a uumeftm* party of scien¬ 
tific gentlemen, met at BJackwaU, and proceeded 
in the Mermaid, at a rapid rate to Woolwich, where 
her Majesty's »team-frigate*, the Cyclops and bee 
were waiting to receive them; their lordships then 
went on hoard the Cyclops, which immediately got 
under way, the De* having preceded her a short 
time. After the Cyclops had advanced some dis¬ 


tance, the Mermaid was ordered to try lier powers* 
when she immediately quickened her speed, caino 
forward, and routided the Cyclops with the greatest 
facility: she then continued down the river, pass¬ 
ing tli£ Dee in the same manner, and leaving the 
Cyclops two miles astern before she arrived at 
Northflect. The Mermttid then turned back, and 
performed the measured mile at the rate, we aro 
assured, of above thirteen miles through the water per 
hour. Some of tlieir lordships then returned to 
London in the Cyclfps ; the remainder of the party 
proceecfed oil an official visfc to Sheerness Dock¬ 
yard, in the Mermaid. At a quarter past frve they 
started again in the Mermaid , and reached the 
Brunswick-wharf, Blackwall, at eight o’fjofk, thus 
accomplishing the distance of 45 miles in two hours 
and three quarters.” 

It is but fair to Mr. Blaxland, Mr. 
Smith, and Captain Ericcson to observe 
that ftie efficiency of their respective pro¬ 
pellers, as compared w£th Mr. Rennie’s, 
is not to be judged of by the difference be¬ 
tween the rates of speed which they real¬ 
ized when applied to the Bee, (7*115, U*8, 
and ^*47 miles,) and those obtained by 
Bcrcw power in the Mermaid. In the 
same way that paddle-wheels, when ap- 

{ )licd to vessels of greater tonnage, better 
ines, and better engined than the Bee, 
have produced doubKJYhe speed which was 
realized in the experiments made with 
that vessel in Long Reach, so may any 
of the propellers inferred to, prove 
doubly, effective when applied to a vessel 
made like the Mermaid, expressly for 
stern and sub-marine propulsion. We 
should like much to see what the Blax¬ 
land propeller would do ; .f fitted to the 
Mermaid. 

The chief difficulty which now remains 
to be overcome, in regard to screw nro- 
pclfing, relates to the means of trans¬ 
ferring the power of the .steam-engine to 
the propellers. In the Mermaid , Mr. 
Rennie first tried what could be accom¬ 
plished by simpje adhesion, as in the 
case of railways, bdt the result was an 
utter failure Cog-wlieel gearing was 
next had recourse to, and it is by means 
of this, the 1*2$ and 13 miles an hour 
have been realized, but the noise and 
vibration attending the use of it arc 
stated to be something “ prodigious.” 
Mr. Blaxland’s bund system of con¬ 
nexion is free from these objections, 
but then it is open to the no less serious 
one of extreme liability (as bands are 
now ordinarily made} to rapid wear, 
and sudden disruption. As we obseryed, 
however On if former occasion, (in effect 
if not in «vorjjs,)^ve cannot bring our¬ 
selves to look on the production of a per¬ 
fectly efficient band, as out of the range 
of niechanicafpossibility. We hold that 
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it is only necessary that it should be 
generally known that such a thing is 
wanted, in order to have the want of it 
speedily supplied. . • 

We extract from thfe Liverpool Stand¬ 
ard the following notice ot‘ something* 
doing in the screw way on the Mersey, 
but we must confess that we arc ynable 
to coUect from ft, with sufficient dis¬ 
tinctness, what the advantages arp which 
Messrs. Mather, Dixon, and Grantham’s 
propeller possesses over others. 

44 The Liverpool Screw T* 

“ A small ijon steam vessel has for*some 
time been causing considerable interest on 
the river, and may be considered a subject 
of great public importance from the improve¬ 
ment which it exhibits overthe present mode 
of applying steam power for the propulsion 
of vessels. * * * * & 

*• It will be very generally known that 
the screw propeller has for some time excited 
considerable attention , # from its causing the 
removal of paddle-wheels and boxes; but it 
liaswnade but little progress in actual prac¬ 
tice from two causes—one being the sup¬ 
position that it coul£ never be made so ef¬ 
ficient in propelling as the paddle-wheel— 
and^the other that, to obtain sufficient velo¬ 
city it was necessary that it should make 
more revolutions than the engines which 
worked it, requiring the intervention of spur 
wheels, or straps and pulleys. This small 
steam-vessel, which was built by Messrs. 
Mather, Dixon and Grantham, of this town, 
however, proves very clearly that such doubts 
«re fallacious. The engines arc appliedldi- 
rcct to the shaft to which the screw is at¬ 
tached, and no sjfhr wheels are required to 
obtain the necessary speed; and the makers 
have assured us that this principle can be 
carried out in the largest vessels without 
employing any means that practice has not 
already successfully established in the use 
of paddles on the old system.* That high 
velocities can be attained is shown by this 
vessel, which has now beaten every steamer 
on the Mersey, and this with an expenditure 
of fuel not much exceeding one cwt. per 
hour. 

44 Another proof of the value of these im¬ 
provements is shown in the fact, that the 
relative speed of the vessel and the screw are 
as 93 to 100, while witifthe paddle-wheel the 
proportion is generally as 70 to 100, show¬ 
ing a saving of upwards of 20 jper gent., or, 
in other words, that an engine of 80 houses’ 
power, with a screw, will drive a*vessel as 
fast in Bmooth water as one of 100 horses’, 
with paddle-wheels. t 

“ The screw' employed was patented by 


Mr.Woodcroft, of Manchester, several years 
since, but has not been generally known, al¬ 
though, from the results, it has evidently 
great value. The pitch of the screw is not 
uniform, as usually made, but expands or 
increases in the length of the pitch, the Ab¬ 
ject being, that as the water receives motion 
by the first infract of the screw, the blade 
of the screw should follow it up with greater 
rapidity. 

* * * * * 

“ The Tfcssel is 65 feet between the per¬ 
pendiculars, ana 12 feet 6 inches beam ; her 
average draft of water when ready for work 
is 3 feet 9 iuchcs; she is worked by two 
cylinders 13 inches diameter, and 18 inches 
stroke, and, when light, averages about 85 
revolutions per minute. The boiler is on 
the locomotive principle, and the usual pres¬ 
sure of the stgam 5ulbs. per square inch, 
and is sometimes increased to 56 lbs. Ex¬ 
pansion valves are nlways used, which cut off 
the steam at one-fourth of the stroke—thus 
by making allowance for the pressure of the 
blast pipe, and for the operation of the ex¬ 
pansion, which wire-drnws the steam at 
closing, the actual power is equal only to a 
boiler pressure of from 271bs. to 30lbs. per 
square inch. 

“In comparing this with the nominal 
horse-power of the vessels against which she 
has been running, which generally have a 
pressure of 71bs. per square inch on the 
boiler, and 13lbs. in the condenser, (equal 
to a boiler pressure of 201bs.) and the puj- 
ton working 200 feet per minute, makes the 
power employed in the screw vessel fiym 19 
to 21 horges. 

“ We may add a few particulars of a trip 
made by her on Friday last, which was taken 
,in order to test her*power of towing. Sho 
was matched against^he Bridgewater, one of 
^he Jiesfc tow-boats on the river for her 
power. The 1 Screw ’ had five flats, and 
the 4 Bridgewater’ seven. 

44 The nominal power of the former is 20, 
and of the latter is 34 horses. With these 
respective loads the screw-boat occupied 1 
hour 2nd 47 minutes from the Duke’s Dock 
to the dapk at Runcorn, beating the Bridge- 
water a few miufftes—showing a superiority 
in the screw of about 25 per cent, iff pro¬ 
portion to the nominal horsepower.- But 
it has since been found from actilhl measure¬ 
ment that theT respective power was as 163 
to 300, showing a still greater advantage in 
favour of the ncr^r. * 

44 The little vessel, in a short time after 
her arrival at Runcorn, started for Weston 
Poiftt. In th0 canals it is found that the 
screw has n*ot the least effect on the banks, 
and that the disturbance in the water is no 
more than if the same vessel was tracked by 
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horses. At Weston Point, the canal being 
deep, the steamer could make more speed 
than is usually thought advisable in other 
places. She, hotoever, took a Hat in tow 
for nearly half the distance;rand with this 
incumbrance, and the engine working slow* 
ly, she performed four miles in 36 minutes. 
An engineer belonging 1$i the navigation ac¬ 
companied her, and expressed himself satis¬ 
fied that no injury to the banks could be 
‘caused by her. 

“ She then proceeded at fi^l speed np the 
winding and beautiful River (Weaver,) and 
arrived, after a most • delightful sail, at 
Northwich. Here she took on board a 
large party, and proceeded to Winsford, but, 
owing to the numerous narrow turns in the 
river, her speed could not be maintained. 
The next morning she ^turned to Weston 
Point, running the distance fr^m Northwich 
in 2 hours and 25 minutes, including the 
delays in the locks. 

“ From this she started for Liverpool, the 
wind blowing very strongly against her, and 
the river very rough. Shortly alter starting 
she overtook the Alice tow-boat, of 70 horse¬ 
power, with three flats in tow, one heavy 
and two light. Our little vessel took the 
loaded flat in tow, and now commenced a 
struggle. The short and angry sea con¬ 
tinually breaking over the flats, and almost 
hiding them from the crew of the steamers; 
and here, more than ever, the triumphant 
superiority of the screw was shown. In 
spite of the disturbed state of the water and 
(lie plunging of the vessels, it maintained 
its usual uniform speed, and soon left the 
Alice iu the distance. On reaching Liver¬ 
pool she again proceeded on her way and 
ran down the channel forborne miles, hut, os 
tlic tide was falling, the wnter bccatmf smooth, 
and she, therefore, returned to her moor¬ 
ings. c e t 

“ When she left the Duke’s Dock on Fri¬ 
day, she had 18 cwt. of coke and 4 cwt. of 
coal on board; to this was added 11 & cwt. 
of coke at Northwich; and with this fuel 
she performed all the work above described, 
and when she came to au anchor at 3& p. m. 
on Saturday, she had about .7 cwt. remain¬ 
ing. Jl'he steam was up nrom 7 n. m. on 
Friday, till 8£ p. m. The fires were kep(. 
up all nighty attad at C a. m. on Saturday she 
ngain got up steam, and continued till 3J 
p. m. The quantity of fuel consumed was 
consequently very small. 

‘‘Thus, under all the circumstances by 
which a steamer can be tested, (say our in¬ 
formants,) has this little vessel proved the 
advantage of the principle %n .which her 
machinery is constructed.” ' 


PATENT^ RIGHT. 

EXTENSION OE PATENT RIGHT. 

Judicial Committee qf the Privy Council — 

# . May 13. 

Petition of Luceni, assignee of patent 
" granted to Elijah Galloway, for paddle- 

wheels (commonly known as Morgan'sj. 

The^SoLiciToA General and Mr. Butt 
supported the petition ; ' Mr. M. D* Hill 
and Mr. Richards opposed it. 

This was an application for the extension 
of a patent, granted in 1829, for the well- 
known paddle-wheel, known as ” Morgan’s 
wheel,’’ (see Mech. Mag., vol. xxii- No.598.) 
From* Mr. Butt’s statements’it appeared 
that two parents (one for England, and the 
other for Scotland) had been granted to 
Elijah Galloway, in 1829, which were imme¬ 
diately after assigned by him to Mr. Wm. 
Morgan, who subsequently became a partner 
in the bite firm of Acramnn, Morgan, and 
Co., of Bristol, and was mvolved in their 
failure last year; having, however, some 
years previously-—namely, in 1831, assigned 
one-fourth of his interest in the patent to 
Mr. Lucena, the petitioner, for 4,000/., and 
mortgaged the remainder, with some other 
securities, for 4,500/. In 1832, Mr. Mor¬ 
gan having become bankrupt, the whole 
title to £he patent, by various mesne assign¬ 
ments, became vested in the petitioner. 
Up to 1835, the patent had only been applied 
to the Columbian, Firebrand, and .other 
Government steamers. In that year the 
patent was infringed, in ionseqnence of 
which proceedings ensued both nt law and 
in equity, which did not terminate, until 
183.9, and which entailed a loss of nearly 
3000/. on the petitioner. Mr. Morgan (who 
had the sole license) fitted np several vessels, 
principally for the Government, with the 
exception of some foreign vessels; but the 
patent had not been brought into general and 
public use, and the profits, therefore, which 
Mr. Luccna, the assignee, had derived from 
the invention, were very small, whilst he had 
sustained a loss of from 7000/. to 8000/. 
The public were, however, beginning to 
appreciate its value, and it was about to be 
applied to the royal steam yacht, Victoria 
and Albert, now building. 

Lords Brougham and Campbell ex¬ 
pressed their surprise that, if its advantages 
were so great, the public should have been 
so slow in using it, foj it appeared that none 
of the great steamers—t&e Atlantic steamers, 
for instance, which were fitted up without 
regasd toflexpinse—had adopted this paddle- 
wheel. • • 

Mr. Butt s^id it had been suggested that 
there was some difficulty jn keeping it m 
repair, in coRsequence of the frame being 
more complicated. 
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Lord Brougham : That must be very 
dangerous upon a long voyage. Steamers, 
when they get out of order, are the worst of 
all sea-boats. I know & very great sailor- 
one of the greatest seamen, perhaps, of thg 
present time—who said to me that he would 
not cross the Atlantic in the Great Western, 
if they were to giv^ her to^iiir., so dangerous 
did hy think steamers were as sea-boats at 
sea; certainly, not on a lee shore. $ 

Mr. Burr said that the invention had 
been applied to several Government steamers, 
and hud answered remarkably well, Tor seve¬ 
ral years, even in the most boisterous wea¬ 
ther, there being no difficulty at all iirkeep- 
ing them in Repair; and the advantages over 
the common radiaf wheel were proved to be 
very great indeed. The increased speed, 
independently of that advantage in itself, 
would, of course, cause a diminution in the 
consumption of fuel: there was also much 
less vibration, which was a very important 
improvement. 

Witnesses were then called in support of 
the allegations of the petitioner. 

^tr. Cottam, engineer, explained the ad¬ 
vantages of the wheel over the common iftulial 
wheel, by models. 

Captain Kennkiw stated that he had 
commanded the Spitfire, a Government 
steamer, which had Morgan’s paddies, for 
four years. Their speed was increased about 
a knot and a half per hour, and the motion 
arising from the working of the wheel was 
ro trilling that^iny one could write close by 
it. He had been out in two hurricanes,^one 
of them of the most terrific cliaracter, when 
fou^ vessels near him were lost; and hg be¬ 
lieved himself and crew owed their sAfety 
to Morgan’s paddle-wheel. If had been 
disliked in consequence of the bushes, which 
the spindles worked in, giving way very 
often; but he was confident that if they had 
been made of soft instead of hard metal, 
they would have answered very well. The 
great objection hail been that the bushes had 
been brittle; but when they had broken, be 
had used the common boiler plate-iron, and 
that, being soft, was almost better after 
twelve months’ wear than before. 

John Boswei.l, engineer of her Majesty’s 
ship Hydra, which vessel was fitted with 
Morgan’s paddles, spoke of her efficiedcy 
when with the squadron off St.' Jean d’Acre, 
Beyrout, &c. At the latter place, she got 
out of the bay, for %helter. in a gale of wind, 
when no other steamer could do so. 

Some other witnesses having •been ex¬ 
amined, Mr. Hill addrestfed t^e Court against 


* These opinions have produced a letter from 
Mr. Claxton, the agent tor the Geemt Western, the 
substance of which we give in a subsequent page.— 
En. M. M. 


the petition, urging—first, that the move- 
able float, as in Morgan’s wheef, was not a 
new invention, but had hpen long known; 
secondly, that moveable floats entering the 
water at any given angle was the discovery 
of M. Cave, a Frenchman, who had invented 
a paddle-wheel, in LH28, on the same prin¬ 
ciple os that*of Morgan’s, but worked by 
more simple and durable mechanism, the 
short axis of Morgan’s wheel being, as he., 
should show, dangerous, in consequence of 
the grenf strain upon the machinery. M. 
Cave’s wheel had been adopted by the French 
Government, and was admitted by scientific 
men to be in every respect the bent which 
had ever b$cn invented. A third ground 
of opposition arose from the fact of the in¬ 
vention, up to the present day, having been 
worked upon othc» improvements, which 
were not thePsnbjcct matter of the patent, 
and which the public ought not to be de¬ 
prived of any longer than wns absolutely ne¬ 
cessary. Lastly, with respect to steam na¬ 
vigation, which was of infinite importance in 
a national point of view, the French, our 
great rivals, had the advantage of the im¬ 
proved invention, and their lordships would 
snrely not throw, for a longer period, into 
the hands of those who had hitherto made 
nothing of it, a monopoly, which might pre¬ 
vent our keeping pace with France, merely 
for the purpose of private aggrandisement. 

Mr. Fahey, and another gentleman, then 
explained, by models, the inventions of 
Buchanan, Oldham, and Cave; and poinftd 
out what they considered to he the disad¬ 
vantages of Morgan’s wheel, the aflgles of 
which wire precisely the same as those of 
Cave's; but the machinery was more com¬ 
plicate^ aud the/ considered it dangerous 
in long voyages, in consequence of the strain 
upon it, which certainly lessened its power 
1 of resulting the action of the sea. The French 
Government steamers—and, in fact, the 
steamers generally in France—were worked 
by Cave’s wheels, a great number of which 
were manufactured in this country. 

The Solicitor-General addressed their 
lordships in reply, at the conclusion of which, 
after a Short deliberation, 

Lord Buougham gave judgment, by which 
•their lordships decided to extend the patent 
five years, as they considered (he invention 
a most valuable one, and that no benefit 
whatever appeared to have been derived by 
the petitioner from it. His Lordship re¬ 
marked particularly upon the fiset of the 
unpleasant noise and vibrating. motion, 
caused by ttye radial wheel, having been 
smoothed *away by Morgan’s paddle, and 
stated that their lordships hoped it would 
be better patronized by the public. 
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LORD BROUGHAM AND THE DANGERS OF RTRAM NAVIGATION. 


In consequence of the startling opinions 
expressed on this subject by Lord Brougham, 
at lift, hearing of the application for an ex¬ 
tension of the patent for Morgan’s paddle- 
wheel, (see preceding page,)* Lieutenant 
Claxton, the managing director of the Great 
Western Steam Company, has published a 
very clever and satisfactory rcjjJly to Jiis lord¬ 
ship. 

The following are the' principal para¬ 
graphs 

“ I shall, in the remarks I am about to 
make, and which 1 should not have made at 
all had not 1 one of tks greatest seamen, 
perhaps, of the present time’ teen brought 
forward as authority, assume that the obser¬ 
vation was hazarded in the infancy of our 
undertaking, at the time when most naval 
officers of my acquaintance predicted that 
the Great Western must either break her 
back, be swallowed up in the trough of the 
sea, or dive under the powerful swells of the 
Atlantic, if we attempted to force her against 
them, it is probable, my Lord, that the 
* great sailor’ you allude to made the obser¬ 
vation either at or about this period, or when 
the President, a weak and under-powered 
ship, became missing. If, my _ Lord, such 
should be the opinion of the * great snilor’ 
at \ke present day, your Lordship will, 
ulthough only a landsman, upon the strength 
of the information, and armed with the facts 
I am about to produce, be able to Refute a 
host of nautical arguments by one homely 
observation, to wit, 1 the proof of tty; pud¬ 
ding is in the eating.’ 

“ I could furnish nfany instances -of 
steamers surviving gales in which thb best 
found sailing ships must have gone on shore, 
but for brevity shall content myself with the 
two which are mentioned in the very same 
report of the proceedings before the Prjvy 
Council, and an extraordinary recent case 
out of the very many from which the Great 
Western has been able to extricate Herself, 
and all the valuable lives of passengers and 
crew, with comparative ease. . 

The case ofttne Spitfire was simply this— 
she steamed from off alee shore in the height 
of a hurricane, when most, if not all, the 
ships is Carlisle-bay, Burbadoes, were forced 
high and dry from their authors or moor¬ 
ings. Hie case of the Hydra, if I mistake 
not, was one of steaming to sent when one ef 
Her Majesty's mcn-of-war cut away all her 
masts with three anchors ahead. If not the 
Hydra, some other steamer at or near Bey- 
rout, and the Hydra's is only another instance. 


“ Thp Great Western, on her last home¬ 
ward voyage, was caught in the very bight 
of the bay formed by Long Island, and the 
Jersey coast, within an hour and a half’s 
sail of the bar at Sandy Hook, with the wind 
at S. E. fl or dead oil shore, it blew a furious 
hurricane for 12 hours (soSiard that otic of 
her boats, .rather slighter built than the rest, 
unstruck by a sea, was shivered to atoms in 
theslings,)thcwholctiraeinonly 15 fathoms of 
water, and according to the Captain’s report 
when no canvass could have stood a minute, 
and yet, my Lord, instead of nearing the 
shore she increased her distance from it. 
The American papers teenl-d with the losses 
in this really terrific gale, and great fears 
were openly expressed for the safety of our 
gallaut ship. 

*' Tlje Great Western, and all the noble 
ships of the Halifax line, have experienced 
quite as bad weather in six years, with con¬ 
stant passages at stated periods, as the At¬ 
lantic is or, probably, over before has been 
subject to, and the fonder ship alone has 
travelled considerably over 200,000 miles 
with no other accident than the loss of a 
bowsprit in coming up l&c a whale to blow, 
after a racier deeper plunge than usual with 
fair head way, on her right course, my Lord, 
and against a head w ad and sea. 

"The late Sir Thomas Hardy, my esteem¬ 
ed and lamented friend, had none of the pre¬ 
judices against steam ships which for a time 
obtnivicd so generally in the navy, and he 
approved of almost every step that was 
taken, in the progress of the Great Western. 
Had ft pleased God to lengthen his life, he 
would have been the champion of our cause 
in the present day. A seaman of the very 
first calibre, he would have been a noble 
' champion to break a lance with your Lord¬ 
ship’s ' great sailor;’ lacking such an one, 
if he would enter the lists with Captain 
Ilosken, or even iny humble self, 1 thiuk we 
Rhould be able to prove that the steam-en¬ 
gine with its appurtenances (to say nothing 
of other advantages) renders a ship safer in 
bad weather, whether scudding before the 
wind or crawling off a lee shore, than a 
craft only propellable when the wind pleases 
to Blow, and whoso safety depends upon 
canvass, which the steam ship, like herself, 
has also at command aqd in sufficient quan¬ 
tity for violent weather; §nd your Lordship 
may rely upon it that the steam ship, which 
can fos 12 hours make head against a hurri¬ 
cane, when there would not have been two 
hours drift for aHy sailing ship in the world, 
would not do very badly in an ocean tem¬ 
pest of whatever strength or duration." 
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THK HOT BLAST PATBNT. 

Our readers will recollect i lint in the 
Scotch case of Neilson nnd others against 
Bairds, the House o£ Lords set aside the 
verdict in favour of the Plaintiffs on tlf 
ground of rois-direction by the presiding 
Judge. A second writ has accordingly ta¬ 
ken place, of whjph the following account 
is givfn in the Scotch Reformers’ Gazette, 
of Saturday last.—Ed. M. M. « 

Aftei*a long trial of ten days, unprece¬ 
dented, we believe, in the annals of the jury 
court of Scotland, a verdict was refurned in 
favour of the pursuers at six o'clock this 
evening, the lending particular^of whlfch will 
be found suborned:— 

The pursuers iffere Mr.aTames Beaumont 
Neilson, of Glasgow, engineer; Charles 
M'Jntosh, formerly of Cross Basket, now 
of Campsie; John Wilson, formerly mana¬ 
ger of the Clyde iron-works, now of*Dun- 
dyvan, for themselves; and James Oswald, 
of Shield Hall, now' one of the members of 
parliament fo. r the city of Glasgow; James 
Dunlop, jun., merchant, of London, bro- 
thgr-gennan of Colm Dunlop, nfte.r designed; 
Andrew Bannatyne, writer, ill Glasgow; 
Charles M'Intosh aforesaid ; James Dunlop, 
formerly of Fluydfr-street, Westminster, 
now residing at Clyde ironworks, nephew of 
th? said Colin Dunlop; and John Wilson 
aforesaid, as trust-disponeus of Colin Dun¬ 
lop, (formerly of Clyde ironworks, thereafter 
of Tollcross, now deceased; and Messrs. 
William Baircf, Alexander Baird, James 
Baird, Douglas Baird, and George Baird, 
carrying on business, in partnership, at 
Gnrfsherry ironworks, in the parish of* Old 
Monkland, under the firm of William tfaird 
and Co., were defenders. 

The cause of action was infringing on the 
plaintiff’s patent right to use the hot blast; 
and the profits and othqr damages, at the 
date of action, were Hid at 20,000/. 

The case for the pursuers wps opened be¬ 
fore the Lord President and as special jury, 
in the first division of the Court of Session, 
on Wednesday, the 10th current. 

The Dean of the Faculty of Advocates 
(Patrick Robertson, Esq.) detailed the whole 
circumstances of the case, and the various 
proceedings in the Court of Session and in 
the House of Lords. He contended for the 
validity of the pursuers’ patent; he under¬ 
took to prove that the defenders, by them¬ 
selves and others, bed invaded or taken ad¬ 
vantage of it, whereby they had made great 
gains or profits, and that thfey vfere justly 
liable to make reparation tt^ th* pursuers. 
He concluded a brilliant speech, which oc¬ 
cupied nearly su| hours, by calling upon the 
jury to find accordingly. • 

Evidence was then given in support of 
the issues for the pursuers, which occupied 


the court from Wednesday till Monday fol¬ 
lowing. This evidence consisted of prac¬ 
tical and scientific men frpm all parts of the 
kingdom. At its conclusion, 

The Lord Advocate of Scotland (Duncan 
M’Neill, Esq.) opened the case for the de¬ 
fenders in a masterjy speech of five hours, 
in which he*anulyscd the evidence of the 
pursuers, and undertook to prove that the 
pursuer, Mr. Neilson, was entitled to no 
credit for his invention, because the hot 
blast for*which he obtained the patent was 
in use and well known before the date of 
it; that the patent itself was void in law, 
and that no damages were exigible by him 
or by the pursuers from the defenders. 

The evidence led by the defenders in sup¬ 
port of the defence occupied the court from 
Tuesday till the afternoon of Friday. 

Andrew Rutherford, Esq., (late Lord 
Advocate of Scotland,) then replied on the 
evidence, and on the whole case for the pur¬ 
suers. His speech, which occupied nearly 
four hours in the delivery, was clear, forci¬ 
ble, and lucid, lie called upon the jury to 
protect his clients, whose legal and just 
rights hail been invaded by the defenders 
amongst others, and to give exemplary da¬ 
mages under the issues. The court then ad¬ 
journed till the following day, (Saturday.) 

The Lord President having resumed his 
seat on the bench by half-past twelve o'clock, 
proceeded toclmrge the jury in a luminous, 
straightforward, and able manner, llis lord¬ 
ship’s address occupied three hours anff a 
half. 

The Lord Advocate, on behalf of*the de¬ 
fenders, having taken several exceptions to 
the views of the Lord President, the jury 
retired at half-past four, and at six o’clock 
returned in effect the following verdict:— 
Unanimously finding in favour of the pur¬ 
suers In all the issues; awarding 7,000/. 
damages, and 4,867/. 16*. for profits, mak¬ 
ing, in all, 11,867/. 16*.; the 4,867/. 16*. 
for profits, being on 4,393 tons, manufac¬ 
tured within six weeks, the period specified 
in tlfc present action. 


SLECTBIC COLUMNS. ■ 

I 

[From Ilepftrt in Midland CouiMy Herald, of pro¬ 
ceedings of the Birmingham Philosophical Institu¬ 
tion.! • 

Mr. George Shaw made some remarks on 
the electric columns of De Luc and*Zam- 
boni, which were on the lecture table, os 
well as an instrument invented by himself 
fof facilitating the production of secondary 
or induced voltaic currents. 'Mr. Shaw 
observed that he had little to say respecting 
the electric columns, as they possessed little 
novelty; one of them was remarkable only 
as •being one of the largest instru|nents of 
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the kind that had been constructed, (consist¬ 
ing of forty-five thousand layers of sink, 
manganese, and honey,) and the other was 
interesting in a theoretical point of view, 
frorp a peculiarity in its censtruction, to 
which he would presently allude. In de¬ 
scribing these instruments, Mr. Shaw said 
that De Luc's column consisted of discs of 
zink, silver, and writing paper, piled on each 
other in regular succession to the extent of 
several thousands; and that Zamboni's pile 
was thus made—thin plateq, of aenk were 
pasted on sheets of writing paper, the paper 
was several times washed with a dilute solu¬ 
tion of honey in water, until the paper was 
thoroughly saturated, and fine powder of 
peroxide of manganese was laiif on the sur¬ 
face of the paper; by means of a punch, the 
material thus prepare*} was cut into discs, 
which were pUed in tubes «'f glass well 
varnished within and without. The pheno¬ 
mena exhibited by these instruments were 
remarkable; if their extremes were brought 
into contact with gold leaf electroscopes, di¬ 
vergence of the leaves was produced, indi¬ 
cating an electric excitement. In the large 
instrument on the table, the electric excite¬ 
ment was so strong, that by bringing wires 
connected with them within one-cigjiLh of an 
inch of uach other, bright sparks passed be¬ 
tween them. These instruments exhibited 
these phenomena during upwards of twenty 
years or more. Mr. Shaw al«o discussed the 
theory of these instruments, nhd contrasted , 
them with the voltaic pile; the chemical 
phenomena of the pile were noticed, and the 
question whether or not the same chemical 
changes were tuking place in the electric 
column examined at some length. Mr. 
Shaw also alluded to an extensive scries of 
experiments he had made on these instru¬ 
ments, and called particular attention to .one 
of the instruments on the table; that instru- 
ment was a De Luc’s column, constructed 
under the following circumstances :—The 
discs, during the time they were being piled 
in the glass tubes, were heated to supli a 
* temperature that it was with difficult},* the 
hands could touch them; the tabes too 
were similarly heated; and* after tke discs 
had bt^n put in the tubes, the whole was 
sealed up perfectly air tight. The instru-* 
ment hod b^h heated, and suddenly cooled 
nearly to zero of Fahrenheit’s ttarinometer in 
order to determine the presence of water by its 
condensation on the interior surface of the 
gloss tube. No such condensation was ob¬ 
served. Mr. Shaw dwelt on the theoretical 
bearing of these experiments ^t some length, 
and next briefly described an instrument for 
rapidly establishing and breaking flattery 
contact, in the induction of secondary vol¬ 
taic currents. The phenomena of volta- 
elcctric induction were noticed, and thejm- 


portance of a means of regularly establishing 
and interrupting the primary current pointed 
oat. Mr. Shaw said, that, when experiment¬ 
ing on this subject, it had been his good for¬ 
tune to discover a means of doing so ef¬ 
fectually, and the instrument he had con¬ 
structed for the purpose was now before 
them. 5 . « 

LIST OF WORKS ON THE AUTS AND SCI¬ 
ENCES, PUULISIIRD IN MAV. 

On the Nature of Thuiuler Storms, and on the 
Means of'protecting Buildings and Shipping against 
the Destructive Effects of Lightning. By W. Snow 
Harris. F.K.S. Svo., with illustrations. 

The spirit o' Mathematical Analysis, and its re¬ 
lation to a Logical S> stent. By TJr. Martin Olnn, 
of Berlin. Ti an slated from tire German hy Alex¬ 
ander John Ellis, II A. -Is. 

The Revenue in Jeopardy from Spurious Che¬ 
mistry. By Andrew .Ure, M.l>., F.U.S., &c. Is. 

Rules in Plain and Spheric-il Trigonometry; with 
nuiiieutus Examples aiul Problems. By II. W. 
Jeans, F.K.A.S., Royal Naval College,Portsmouth ; 
formerly Mathematical Master in the Royal Mili¬ 
tary Academy, Woolwich. .Is. (id. 

Solutions of the Astronomical and other Problems 
in the preceding volume; desig -ed'as an Introduc¬ 
tion to Nautical Astronomy. » 12ino , 9s.(M. clotli. 

Arts, Antiquities, and TTironulogy of Ancient 
Egypt, from Personal ..Observations. By G.' 11. 
Wathen, Architect. Royal Svo., with numerous 
Plates and Woodcuts. 10s. 

Description of WhitclaEr and Stirrat's Patent 
Water-mill; with an Account of the Performances 
of a nuniftr of hose Machines. To which is adped, 
Information on Wat' r Power, and other suhjectx 
related to the above. By James Wliitel&w. 6-1 pp. 
Svo. With seven plates. 2nd edition, greatly en¬ 
larged. London and Edinburgh, ISIS. 2s. 6d. 

Periodicals devoted to the dr 1* and Sciences. 

The London, Edinburgh, and Dublin Philosophi¬ 
cal Magazine, (being a continuation of Tilloch’s 
Philosophical Mngazluc, Nicholson’s Journal, and 
Thomon’s Annals of Philosophy.) By Sir P&vhl 
Brewster, Richard Taylor, F S.A., Richard Phillips, 
F.R.S , and Robert Kane, M.D. Third Series. No. 
146. 2s. Gil. 

The Edinhurgli New Philosophical Journal, con¬ 
ducted hy Professor Jamieson. No. 60. 7s. 6d. 

The Civil Engineer and Architect’s Journal. No. 
68. Is. Gd. 

Annals of Chemistry and Practical Pharmacy. 
No. 18. 

The Illustrate^ Polytechnic Review. Nos. 0 to 12. 

The Pharmaceutical Journal and Trahsactions. 
Edited hy Jacob Beil. No. 29. Is.* 

Thtr Loudon Journal, (Newton’s). No. 197. 
2s. Gil. 

The Artizan. No. 4. Is. * 

The Repertory of Patent Inventions. Enlarged 
Series. No. 9. 9s. 

The Practical Mechanic and Engineer’s Maga¬ 
zine, (Glasgow). Pari 20, 8d. 

The Builder. Nos. 8 to II. 


LIST OF ENGLISH PATENTS GRANTED. BE- 

TWKElJ'THfc 29TH OF APRIL, AND THE 

27th <vf N(AY, U 1843. 

James Stewart, of 3, Gloucester Crescent, Saint 
Pancraa, pianoforte-maker, ang Thomas Lambert, 
of 91, Albany-^jreet, Saint Psncras, pianoforte- 
maker, for improvements In the action of piano¬ 
fortes. April 29; six months. 

Motes Poole, of Lincoln’s Inn, gentleman, for 
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improvements in making decoctions of coffee and 
other matters. (Being a communication.) April 
20; six mouths. 

James Hesford, of Great Bolton, Lancastty, mil - 
wright, lor improvements in the manufacture of 
certain bowls and rolls. Stay 2; six months. 

Josiah L'-ngmore, of Regent'Street, Kenning ton# 
silversmith, for certain improvements in pens, pen¬ 
holders, and pencil eases, part of which improve¬ 
ments arc applicable to other useful puiposes. May 
4; six months. , • 

Kdw.'jrd Morewood, of Thcruhridge, Derby, mer¬ 
chant, and George Rogers, of Chelsea, gentleman, 
for improved processes for coating metals. May I; 
six monlire. 

Francis Daniel], of Camborne, Cornwall, assay 
master and analytical chemist, and Thniflas Hut¬ 
chinson, of Rose war tie, in the saute count}, esquire, 
for certain methods of obtaining or manufacturing 
lime from a Mil stance or substance^ not hfthcilo 
made use of for that purpose. May" ; six mouths. 

John Tuiiihidl, of Nolywell Mount, Shoreditch, 
card-maker, fur improvements fli the manufacture 
of horse-shoes. Muy (j ; six months. * 

James lloo&c, of Wednesburv, Stafford, for an im- 
pinvcincnt or improvements in the inode or method 
of manufacturing welded iron tubes. May 9 ; two 
months. • 

William Edward Newton, of Chancery-lane, civil 
fiiglnoer, forcertivn improvements in the const me¬ 
lton of b>>xes for the T\lc*nr axletrei s of locomotive 
engines and callages, and for the bearings or jour¬ 
nals of machinery in giticral, and <dso improve¬ 
ments in oiling or UibWkiting the same. (Being a 
cot Jim wi cat ion.) May 15; six months. # 

John Tappau, of Fiizroy**qiiarc, gentleman, for 
certain improvements in machinery lor preparing 
and spinning hemp and #ich other fibrous materials 
.in the same is applicable lo. (Ileinga communica¬ 
tion.) May 15; six months. # 

lftbr rt Alexander Kennedy, of Manchester, cot¬ 
ton-spin tier, for certain improvements in machinery 
for grinding and sharpening cards used in carding 
cotton or other libruus material. May 15; six 
months. 

John Lucena Ross Kettle, of Upper tieymour- 
streot, Poitniim squaie, esquire, and William Uros- 
ser, junior, of Shaftsbury-letr.>cc, Pimlico, gentle¬ 
man, for improvements in the construction of roads, 
and in carriages to run theicou. May 10^ six 
•montlis. • 

Joseph Burch, of the City-road, engineer and 
machinist, for certa#n improvements in machinery 
for printirgon cotton, silk, woollen, paper, oil-cloth, 
and other fabrics imd materials, and certain appara¬ 
tus to be used in preparing the moulds and casting 
surfaces for priming, and for pertain modes of pre¬ 
paring surfaces previous t% the design being deline¬ 
ated upon them. May 10; six months. 

William Mills, ot Foster-lane, ^love-manufac¬ 
turer, for improvements In fastenings for gloves 
and other wearing apparel, and in the mode of at¬ 
taching ihe same. May 16; six months. 

John Thompson, of Aibury, near Guilford, doctor 
of medicine, for certain improvements in bedsteads 
and (touches for invalids. May 16; six months. 

Joseph Mazzini, of King’s-Tood, Chelsea, gentle¬ 
man, for improvements in typographical printing, 
combining tlfF advantages of moveable types with 
the stereotype process by substituting for distribu¬ 
tion, a special font for each new work, by means of 
a pneumatic machine for casting, and a uniplane 
machine for composing. {Being a communication.) 
May 16; six months. • 

John Winter Walter, of Stoke under llam, 
Somerset, glove manufacturer! fcg improvements 
hr the manufacture of glqveB. May 1G: si^ 
months. p * 

Robert Walker, Junr., of Glasgow, merchant, for 
certaiu improvements in propelling ships and boats. 
May 16; six monttR. 

Charles Maurice Elizec Sautter,tof Austin-friars, 
London, gentleman, for improvements in the manu¬ 
facture of borax. May 22; six montlis. + 


Christopher Nickels, of York-road, Lambeth, 
gentleman, for improvements in the manufacture 
of fabrics made by loco machinery, ofay 22; six 
months. + 

Alfred Poole, of Morninglor^place, Camberwell, 
Ncw-road, for iimprovements in dryiug malt and 
grain. May 25; six months. • 

Moses Poole, of Lincoln's Inn, gentleman, for 
improvement* in the deposition of certain metals, 
and in apparati# coniJictcd therewith. (Being a 
communication.) May 25; six months. 

John Gillctt, of Braiiso, Warwick, farmer, for an 
improved machine or apparatus for cutting or bor¬ 
ing ricks. May 25; six months. 

John Busltby Gibson, of Nantwicli, Chester, esq., 
for certain* improvements in the manufacture of 
salt. May 25; six months. 

Elijah Galloway, Of Seymour-street, Euston ■ 
square, civil engineer, for certain improvements in 
the machinery for propelling ships and other ves 
sols. May 25; six months. 

Alexander Bain, of 326 Oxford-street, mechanist, 
for certain improvements in producing and regulat¬ 
ing ele “ id ' tipi i In electro 

time pieces, anil in clgplric printing and signal 
telegraphs. Mqy 27 ; six months. 

Richard Henry Billiter, of Maze pond, South¬ 
wark, oil merchant, for improvements in littering 
oils. May 27; two months. 

Arthur Hill, of the Slad Parsonage, near Stroud, 
Gloucester, clerk, fur an impiovcd shower bath. 
May 27; six months. 

LIST OK PATENTS GRANTED FOR SCOTLAND, 

FROM THE 2GtH OF APRIL TO THE 27t*1 

OF MAJT, 1843. 

William Edward Newton, of the Office for Pa¬ 
tents, 66, Chancery-lane, Middlesex, civil engineer, 
for certain impiovements in the construction of 
boxes for the axles or axletrecs of locomotive en¬ 
gines and carriages, and for the bearings or journal 1 ! 
of machinery in general; and also Improvements in 
oiling or lubricating the same. (Being a com uni- 
ii ication from abr. •ad.) Scaled A pri 1 26. 

Nicolas ITentI Jean Francois Comte dc Crouy, of 
Con naught-terrace, Middlesex, fur certain improve¬ 
ments in rgtary pumps and rotary steam-engine**. 
April 28. 

Ifinnck Zander, of North-street, Middlesex, gen¬ 
tleman, for certain improvements in steam-engines, 
i boilers, afld furnaces, and in the methods of feeding 
the same; as also the machinery for applying steam 
power to propelling purpose*!. May 2. 

• Pft»rro*PelJctan, of Bed ford-square, Middlesex, 
esquire, for improvements in the production of 
light. May t. 

William Mayo, of Lower Clapton, and John Wai- 
mington, of \Vandswoith-roud, gentleman, for Im¬ 
provements in the means of, and apparatus for, ma¬ 
nufacturing gaseous liquors, and for filling bottles 
and either vessels used for holding the same, and 
retaining the contents therein, and emptying the 
same wh m required. (Being a communication from 
abioad.) May 4. m 

I sham Baggs, of Wharton-street, Middle#x, che¬ 
mist, for improvements in the production of light. 
May 9. • m 

Andr£ Eustache Gratien Auguste Maurras, of 
Cornhill, London, gentleman, for certain improve¬ 
ments In the process and apparatus for filtering 
water and other liquids; a part of which inmrove- 
inents are his Invention, and the Temaind eF con* 
munlcated to him from a foreigner abroad. May 17. 


• ROTES AND NOTICES. 

Curious Subterranean Effects of the Late Earth¬ 
quake .—At the last quarterly meeting of the Man¬ 
chester Geological Society, Thomas Moore, jun., 
Esq., of Hilcot, near Bolton, made the following re¬ 
marks upon the effects produced by the late earth- 
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quake in England. u In the neighbourhood of 
Simples, tw6 miles north of Holton, certain parties 
arc engaged in boring; the upper strata through 
which they have par sed consists of sand, gravel and 
marl, and, on account of their loose nature of two 
fonper substances, seven or elglipyards of the hole 
is piped with a strong tin casement, to keep it open 
and cle$r from rubbish. At the depth of 20 yards 
they entered the rock, whHi is known to average 
from 25 to 90 yaids in thickness. Into this they 
hud bored about 10 yards on the evening preceding 
the earthquake. When the men left their work, 
the whole was secure and safe, and a clear spring 
of water was ilowing from the mouth. Dut, on 
their return in the morning, the waterehad ceased 
to flow, and furthermore, when they commenced 
putting the rods down, they found they could not 
pass. In their endeavours to force them down, the 
chisel became entangled with the tin casement, and 
the latter was, consequently withdrawn from the 
bore-hole. The appearance which it presented was 
very singular, being completely flattened and 
slightly bent in various directions,—so effectually 
was it compressed that, on holding one end to the 
eye, not a ray of light count tie distinguished pass¬ 
ing through it. As soon as the tube was withdrawn 
nil tlic loose sand, gravel, and boulders ran in and 
completely choked the hole; and although the men 
have been working every day since the occurrence, 
they have not yet regained their former depth.'* 

Washing Linen .—The Presse has some curious 
speculations on this subject. All river or spring 
water holds in solution carbonate of lime, which is 
decomposed by alkaline soap, and the result is a 
soap having for its base insoluble lime. This cal¬ 
careous soap attaches itself to the linen, and tho 
licat of the ironing melts and drives it ^lito the ar¬ 
ticle washed with it. It is to the presence of this 
calcareous soap tliat the bad smell of the linen for 
which it is used is due. When cotton or linen cloth 
lias undergone the process of washing with soap 
twenty times it becomes impermeable. It is, in 
fact the secret means employed for Tendering all 
oloths impermeable, not, indeed, by soap washing 
tlfini twenty times, but by saturating them with a 
calcareous soap produced by the dissolving of an 
alkaline soap, which is afterwards decomposed on 
the stuff by the dissolving of a soluble calcareous 
salt. But though it may be useful t6 render a 
cloth coat impermeable, to save the wearer from 
being wet by rain, it is contiary to health to wear 
next to the body that which tfill not absorb the per¬ 
spiration. There is, however, a very simple mode ‘ 
of avoiding this incouvcnieifljc; it is by puttin^into 
each litre of water used for washing one or v two ( 
grammes of potasse or soda, before dissolving the 
soap in it. By this $he calcareous salt will be pre¬ 
cipitated, and the soap, meeting with no lime in 
the water, will not undergo any decomposition, and 
consequently no calcareous soap can remain in tho 
linen. The use of soda or potasse will not be^t all 
expensive, because tlic alkali remains in thecater, 
and contributes with the soap to the cleansing of 
the linen. 

Speaking Machine —(From tW» letter of a Ham¬ 
burgh Correspondent of the Aihenteum .)—An inven¬ 
tion is, at present, attracting great attention hen* 
and which ccrtfcinly merits every phiisc that can 
be bestowed upon unwearied perseverance and suc¬ 
cessful ingenuity. It is the SprachtHaschine, ot the 
Speaking Machine, not quite appropriately called 
Euphonia, of Mr. Eater, the result of a beautiful 
adaptation of mechanics to tte laws of acoustics. 
You are aware that the attempts of Cagniard la 
Tour, Biot, MtiUer, Steinle, to produce articulate 
sounds, or even to imitate the human voice, tyive 
not teen very successful; in fact, 6ur knowledge of 
the physiology of the larynx and its appendices has 
been so limited* that we have not even an explana¬ 
tion of ithe mod* in which the falsetto i* produced. 
Mr. IfcfarfA^trament solves the difficulties. I 


can only give you a very imperfect idea of the In¬ 
strument To understand the mechanism perfectly, 
it would he necessary to take it to pieces, and the 
dissection naturally is not shown the visitor—less 
from a wish to conceal anything, than from the time 
Jinri labour necessary for such a purpose. The ma¬ 
chine consists of a pair of bellows at present only 
worked by a pedal similar to that of an organ, of a 
caoutchouc imitation of the larynx, tongue, nostrils, 
and of t set of kej s fiy which the springs arc brought 
into action. [The further description would be un¬ 
intelligible without diagrams.] The rapidiiy of ut¬ 
terance depends, of course, upon the rapidity with 
which the keys are playtd, and though u.y own at¬ 
tempts to make the instrument speak sounded 
rather Ivdicrous, Mr. Faber was most successful. 
There is no doubt that the machinery may he much 
improved, and more especially that the timbre of 
the vetee may be agreeably modified. The weather 
naturally affeUs the tension of the Indian rubber, 
and although Mr. Faber can raise the voice or de¬ 
press it, and can lay a atresshipon a particular syl¬ 
lable or word, still one cannot avoid feeling that 
there is room for improvement. This is even more 
evident when the instrument is made to sing i* but 
when we remember what difficulty many people 
haveto regulate their own chords vneales, it Is not 
surprising that Mr. Faber has not yet succeeded in 
giving us an instrumental Catalani or LabLichc. 
Faber is a native of Freiburg, in the Grand Duchy 
of Baden—he was formerly attached to the Obser¬ 
vatory at Vienna, but, owing to aA affection of the 
eyes, was obliged to rctir^ !pon a small pension ; 
he then devoted himself to the study of anatqmy, 
and how offers the results of his investigations, and 
their application to mechanics, to the world of 
science. 

The Gazette ties Pastes \*f Frankfort announces 
that an tiglislunan, named 14 Yardley," residing at 
Manheim, has invented a typo-clcclro-mngv-ctic 
telegraph, by which .ews may » e transmitted with 
the greatest rapidity from one place to another, and 
which at the same time fixes the imprcsslm on 
paper, in the same manner as by a printing-press 
and types. 

Saits Woven lVhote.-~-Mr John If. Sadler, at Jlol- 
bccK, in Leeds, has invented a loom for weaving 
e.ich sail of a ship, even of the largest class, in one 
entire piece; and a machine, also, for spinning, 
dousing, and laying the yarn, either for two-rhread 
or three-thread, for the warp and weft; thereby giv¬ 
ing much greater strength to the cloth, with half 
the weight. 

Chinese Notions of English War Steamers. —A cu¬ 
rious Chinese drawing of the Nemesis, iron war 
steamer, arrived with the last overland mail; it is 
a most rude affair, rbmirding us of the representa¬ 
tions of ships two or three centuries ago. On the 
chimney arc t.hc Chinese characters, Ycw’lung 
(stnokc passage), and on the paddle-box, Chap-hae 
(wheel covering). The fol'owiug quaint description, 
in Chinese characters, fills up the corners:—“This 
war ^team-ship is above 900 cubits long, and more 
than 30 high in the hull. Iron is employed to make 
it strong. Tlic hull is painted black, weaver's .shuttle 
faslilon. On each side is a wheel, which, by the use 
of ooal lire, is made to revolve as fast as a running 
horte v White cloth sails are used to propel the ship 
wflep WH(g1pd is favourable# At the vessel's head 
is afnjndqe godV..and at the 1 head, stern, and sides 
are cqumdii. which give It a terrific appearance. 
Steam-vekseu are a wonderful invention of foreign¬ 
ers, and are calculated to afford delight to many.” 

(C^Intandbco Patentees may be supplied 
gratis with Instructions, by application, 
(post paid) to Messrs. Robertson and Co., 
166 , Fleet-street, by whom is kept the only 
Complete Registry of Patents Extant 
from 1617 to the present time . 
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POPES DOUBLE ACTION RABEFTINO STOVE. 

[Patent dated, Dec. 6, 1842; Specification enrolled, June 2, 1843.] 


Ncmeaoub (hough the competitors 
for public favour in the stove way be al¬ 
ready, it cannot be deemed surprising that 
every season should continue to add to 
the list, as long as wfu see t so many in¬ 
different ones in extensive use, and some 
even that are a disgrace to the mechani¬ 
cal science of the country, in considerable 
repute. The competition, is so active, 
only because there is so much room and 
occasion for it. The sffive which wc have 
now to bring under the notice of our 
readers is entitled, wc tiling, to a place 
among the very best. It is very simply 
and scientifically constructed, and will 
furnish a great deal of heat at a small cost, 
without the least risk of fts deteriorat¬ 
ing the atmosphere of any apartment in 
which it is placed. We extract the fol¬ 
lowing description from the patentee’s 
specification:— 

“ Figure 1 represents an external eleva¬ 
tion of this stove; figure 2, a vertical sec¬ 
tion thereof from side to aide; figure 3, 
a vertical section thereof fron^ front to 
back; figure 4, a plan in the line a h; and, 
in figure 5, a plan in the line c d. The 
stove is of a circular forifn. A is the ex¬ 
ternal case; B, the. foundation plate, to 
which are rivetted the ornamental feet 
and C, the top plate or cover. D D 
are vertical pipes open at top and bottom, 
which are fixed air-tight intp corres¬ 
ponding orifices in the plates B and C, 
and may be of any convenient number, 
as four, six, eight, or 'fnore. Etas a box, 
which serves the double purpose of an 
air feeder to the fire-box (afterward*, 
mentioned) and a receptacle for the ashes 
respiting from Combustion ; it rests on 
trivets, g l g l ,which project upwards from 
the foundation-plate B, to the height of 
about an inch and a half. F is the pas¬ 
sage way into the box E (the two parts 
being cast together in one piec£,) being 
closeh at the mouth with an air-tight 
door G, through which a damper, H, ft 
passed wi& a screw on its spindle, by 
the unscrewing of whieh, more or less, 
a greater or less quantity of atmospheric 
wir can be admitted ic-to the interior. 
The door, G, is made to be raised up 
when required to remove the ashes jhat 
Collect in the bottom of the box: E. I, 
is the fire * grating which restS in a 
recess in the top or the box E. K is a 


fire-box which ft placed on the grat¬ 
ing, and has a number of open vertical 
spaces ff g, op one aide near to the top, 
through which the gaseous products of 
combustion may escape. L is a funnel 
for tlJfe supply of fuelcto the fire-box, 
which fits at bottom intoH recess In the 
top of the fire-box K, and passes out at 
top through the cover C, with which it 
is made to form an air-tight joint. M is 
the lid of the funnel L, which is made to 
lift oft' and on, and to fit the funnel head 
very accurately, in order th.**t none of the 
products of combustion may escape in 
that direction, and also that it may not 
give admission .to any atmospheric,, air 
after the fire-box has been charged with 
fuel*and the fire lighted. N is the flue, 
which leads to the chimney, and is placed 
on the side of the stove opposite to that 
where the open vertical spaces, g </, arc 
left in the fire-box.* Jv is au annular re-- 
seryoir for water placed on the top p J .ate 
C, from which waller is conveyed by the 
capillary attraction o£ a number of cotton 
or other fibrous threads into the vertical 
pipes f) 1), where it is evaporated, cand 
serves to moisten the asccfiding coliimus 
of warm air. , P is an ornamental top 
piece or dome, affixed to the top of the 
funnel lid M.” 

’From the preceding - description it 
will be seen that the parts of the stove 
wljjere the fire is made, and through 
which the gaseous products of combus¬ 
tion pass towards tnc Chimney arc en¬ 
tirely closed up, and separated from the 
atmosphere of *he chamber or apartment, 
in which the stove is placed, and that 
the only thing, therefore, that can be 
givfen out (tom the stove to that atmo¬ 
sphere is a portion more or less of the 
heat produced, free from any deleterious 
mitfturcwhate^r. 

“ The gaseous products of combustion 
after issuing from the fire-box K, through 
thp spaces g g, make theia-way in the 
various directions indicated by the arrows, 
figs, c; 7, and 9, to the chimney filling 
the case A, .and hireling round the pipes 
E E, giving out th4!r heat to the 'sur¬ 
rounding atmosphere, partly through the 
sides of the Cate A, and partly through 
the.column^of fresh air which are con¬ 
tinually ascending in the pipes, and pass¬ 
ing bi|t >frfm them, the ratification of 
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each column causing the ascent of that 
which follows. The supply of atmo¬ 
spheric air Which is required to support 
combustion within the fire-box, being 
admitted only through the small orifice 
in thchdoor G, and under the' control of 
the rod H, the superior pressure of the 
external atmosphere pn*vent% the pos¬ 
sibility of any deleterious gases being 
driven back in that direction. The water 
again, which is evaporated through the 
medium of the capillary conductors h h, 
serves to prevent that excessive dryness 
which stoves, as ordinarily constructed, 
impart to the air of the apartments in 
which they are fixed. # 

“ Instead of the ascending air pipes, 
D D, being of a circular form, they may 
be of the form of a section of a circle as 
represented in the plan, fig>6, or of 
any other equally efficient form. Or 
such pipes may be altogether dispensed 
with, and the stove constructed in the 
manner represented in the plan fig. 7, 
and sectional elevation fig. 8. Here A 

TKir fl 



is an outer case, and B an inner oiie, 


concentric to the other, connected toge¬ 
ther by a few cross pieces x x, leaving a 
free space s s, between them, open both 
at top ar.d bottom, up which a current of 
air w ill begin to flow continuously as soon 
asithe stove is heated in the same way as 
when pipes are employed, though with 
less rapidity. Tl\e best situation for the 
vertical Openings in the fire-box for the 
escape of the gaseous products of com¬ 
bustion, is"in this form of stove, imme¬ 
diately over the mouth-piece of the air- 
feeder and ash-box E, whence they are 
conveyed through the circular channel 
T, to the chimney flue N. In all other 
respects, this ‘stove is the Batne as that 
first described." * ** 

“ The chimney piece is in all the pre¬ 
ceding forms of stove, placed on the side 
opposite to the vertical openings in the 
fire-boX, but the patentee thinks it may 
be desirable to cause the gaseous products 
of combustion to take a more circuitous 
course to the chimney M in order that they 
may be more complete^ exhausted of 
their beat before escaping into the ex’-* 
tcrnal air, and for this purpose he proposes 
to place these vertical, openings nearly 
fronting the chimney flue, as represented 
in the plan, fig 9, but with a vertical 


Fig. 9. 



partition, V, inserted between the outer 
case and the fire-box* and funnel from 
top to bottom, in order that the gaseous 
column may be compelled to make the 
entire circuit of the stove before it escapes 
into the chimney." 


JWtrfwtuca’ J&aga^me, 

MUSEUM, REGISTER, JOURNAL, AND GAZETTE. 

. . ♦ » 

No. . |030.]. SATURDAY, MAY 6, 1843. [Price 

- ^ • Edited, Parted tnd PibjjittMf f. d, Robertson, No. 1W, Fleet-, treet. 

U *■" — . . " 1 —- 1 g" > ■ ■— 

GRIFFITHS'S PASSENGER PROPELLED CARRIAGE. 







364 

GRIFFITH8*8 PASSENGER PROPELLED CARRIAGE. 

Sir,—Having noticed in your valuable accompanying sketch and particulars, 

S blication several desigqp for the con- ( (which are the result of eighteen months 1 
uedon of paSsefiger-propcllcd car- practical.experience,) are at your service; 

riages, 1 was induced to devote a consider- and should any of your leaders wish fur- 

able time in endeavouring to carry one thertparticulafs, I shall nc happy to su»- 

or other iqfo practiem^iscff; but, amongst ply tnem. <* 

the many principles applied, none was J am, Sjr, yourif respectfully, 

attended with such advantageous results Eustatius W. Griffiths, 

OB that of a continued rbtary motion pro- Architect and Surveyor, 

duced by the weighty of the body. The ‘ 24, liou^hton-strcet, strand. <• 

F«. 3. .. 



Description. 

The carriage represented in the ac- omitted in the figure, for the sake of 
companying engravings, although not cle&Vn&S ; 5, guiding-wheel; c, a drum,. 
exactly that which I have hid in use, is, driving pinions fixed on the main axle; 

nevertheless, constructed on the same d, frame huqg on the main axle by iron 

principle, differing only in the arrange- plates, with turned bearings for two axles, 

ment Of a few details. Fig. 1: «« is one Fig. 2; e e, levers employed when turn- 

of two driving-wheels, the other being ing, to ilisconnecfthe inner wheel; fff, 
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box, one half fixed to the nave of each 
driving-wheel, the other sliding on the 
axle acted on by lever f. Fig. 3 exhibits 
the details of tne drum: g t longitudinal 
elevation; h, end elevation; i, sectionj 
hhhh, cross-fairs for pacing th^feet on 
"3 they revolve. 

The arrangement for turning (the dif¬ 
ficulty of which is only to be conceived 
by those who, like myself, have made a 
•practical trial,) is in itself simple, yet 
most efficient. If we consfder, that as 
the driving-wheels are necessarily fixed 
to the axle, gnd that, in "turning, the 
outer wheel performs a greater revo¬ 
lution than*the inner, the need of some 
arrangement to obviatf this difficulty will 
be obvious. The plan I have adopted, 
(which I was kindly assisted in,) “T nave 
found most applicable, as it connects and 
disconnects of itself. 

The principle on which this carriage 
is worked is based on one of the oldest 
".ties in mechanics, viz., that a man'as- 


cending a ladder, and allowing his weight 
to raise a nearly equal one over a puHey- 
wheel, will gxecute double the work,, in 
the same time, that he could by any 
other means. Probably .there may ■ be 
some objection on .account of its putting 
us in mind* of . threw weeks' hard la- 
boUr;" but* the motion is particularly 
slow, as will be found on reference lib the 
proportions—15 revolutions of the drum 
being necessary, ^n one minute, to travel 
at the rate of 10 miles per hour. 

_ The proportions of my original car- 
triage were not so great as those shown in 
the sketch; but even with that, I never 
failed in ascending every hill I wished. 
And as to sjJeed, I may mention, (though 
not without regret,) that an accident ac- 
tually»occurrcu to a person not calculat¬ 
ing on its rapid approach, when, although 
on a level road, it was stated to have been 
travelling at a railroad pace. 

E. W. G. 


MATHEMATICAL DEMONSTtURlON OK TIIB PRINCIPLES OP DREDGE'S PATENT 
IRON BRIDGES. BY THE INVENTOR. 

. (Concluded from page 239.) 


If we refer to the triangle of .equili- sioo in the cord,' when an oblique sub- 
urium, fig. 7, we shall sec by it that the sidiary force is used, may be shown 
law which regulates the fariation of ten- thus— 

m 2 # 

Square of the tension in GH =0P=0 G* + GF 3 ^ j- (cot. J p 4 1) 


Ditto IIA «»EK 5 « EG 1 + KQP* ^ -f cot. 2 p + 9+4(cot. 3 p+cot. p cot.p 1 

16 L o o J 

( -■-1--- - -R-R— ■ —. - ■ ■ - — —. a 

o/cot. 8 p +1 + 4(cot. 2 p +1 + cos. (p —p) v'cot. 8 p +1 (cot. 2 p+1) ) ; 

4 ooo / 


now, (EG 2 +KGP)-4O$ 2 +FG s )=FK 2 +E0 2 +2(FKFG+j>G.EO)« 

JScot. 8 p + 9 + 4(cot. p.cot. p + cot. 5 p)—(cdk. 2 p -Hi) = (2 + cot. a p + cot. p cot. p), 

16 js Q 0 16 4 0 0 

Sothat, . . # 

The tension ^(cot.*p+l) = v'<|wcot.p) 2 + Gte) 2 .(27). 


Ditto ^ ^cot . 2 p +14-4 (&c.) = -/(!» cot. p’+"ju».oot,p)*+ (I w + iw) 2 (28). 

Hence, the square of the tension in subsidiary force, ind the weight suppordd 
H A is greater than the aquane of 'the at G, plus twice the rectangle of the 

tension in G II, by the square of the weight sustained by C H, drawn into the 

weight supported by the subsidiary force cotangent of the angle Ii C I, by the 
C H, plus the square of that weight weight at G drawn into the cotangent of 
drawn into the square of the cotangent the angle, H GI. In fig. 9 the square 

of H C I, together wjth twice the rec- of the tension in any link d e, exceeds 

tangle of the weight sustained by the the square of the tension in p /, by the 

* aa2 
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square of f the weight supported by the 
subsidiary force t o plus the square of 
that weight drawn into the square of the 
cotangent of the angle e % I, together 
with twice the rectangle contained by 
the weight supported by e o, and whole 
amount of weight sustained at f, plus 
twice the rectangle contained *bjr the 
weight sustained by the force e o, drawn 
into the cotangent of the angle e o I, by 
the whole weight at f, drawn into the 
cotangent of the angle* e fx. 


The following table exhibits the re¬ 
lative magnitudes of the tension as they 
exist in the various links of the cord, 
A G, fig. 8. 

Let w, to, to, See., to to, respectively 
o 1 a to 

represent the weight acting in the dire** 
tion of gravity from the point G, t, s, &c. 
to h , aim let the whole amount of weight 
in the lever I G be = to, then, as be¬ 
fore demonstrated, the horizontal thrust 
« to cot./G k = i to cot. f; hence, the 


Tension in G j =» to dot. + ur. - 

o * 

Ditto j * ■= totjot. ^)*+ (to + to) 3 . 

o l 

Ditto i h =» v> cot. py* + (to + to + 

• 0 12 


Ditto hg=» v cot. ^) s +(to + to+to + to) a . 

0 12 3 


Ditto 9 f *=• V(i to cot. Af + (w + w+ to 4- to) 2 . 

0 12 3 4 


Ditto /t o '/(i w cot.'d>) 3 +(w + w + to + to + io+to) J . 

0 1 2 3 r 4 5 


Ditto e-d >=■ w cot. o) s + («M-to + to + to + w + to + w)*. 

*' 'q | 2 j 0 2 0 


Ditto d c =* Va w cot. A)' 2 + (w + w + w + w+to + w+w + w) 3 . 

0 1 2 3 4 3 6 7 

l ■ . ■ ■ 

Ditto ci n to cot. 0) a +(tO + IO+W + tO + tO + tO + IP + IO + to) 9 . 

01 ? 3 4 5 6 7 8 

Ditto 4a » <\/(§ to cot. ^>) 3 +u) + t 0 +w+i 0 +i 0 + to+tv + W'+tD + «») 2 . 

• 0123450788 

Ditto a A=> to cot. &)'*+ (to+ 10 + w+w+tc+w+v> + w+w+v>+w)' i 

‘ ■ 012 346 6780 10 


A Fig. 8. 



Ir fig. 9 the relative amounts of tension in the several parts of the cord, supposing - 
P, ft, ( 0 , &c. to fi to bey G I, * a I, h r I, &c. to a A I, are represented by the table 

as follows:— < 



Tusum in G j = ^(w cot. pY + w 2 . 
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I %$$$$£& 

•h ^ s a a a a a 

ft ft (5 ft <5 (5 (5 
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And, even the difference in tension between at one extremity by a fulcrum, or abut- 

a A and Is a, fig. 9, is greater, consider* ment on which it is free, and Sustained 
ably than the difference between the ex- ‘ in equilibria by one, two, three, or any 
treme links a A and G f % fig. 8. What ' number of forces acting in .different 
has been done in the preceding pages* points; and in different directions, 
applies to a lever or bracket, supported •- * '* *v, . v • 

» ' * •• • Fig. 9*<r •- 



"\ 


: w ) 

Jfccording to this view of the subject, pressures, arc wholly neutralised, for 

a considerable portion Tif the equilibrate whatever effect would arise from the 

ing power depends upon the«thrust in the action of ayy force on one of these levers 
direction of the horizon. But in die case considered by itstrlf, is, in consequence 

of a bridge which consists of two equal, of the connexion, entirely destroyed by 

and similar brackets, placed in opposite the action of the equal and opposite 
directions, and joined together at their force similarly applied, 
remote extremities, these thrusts, or Thus, in fig. 10, F G, and F' G, are 



two equal and similar levers placed in the bar against the point F, the equal 

opposite positions, and connected at G, force acting on the cord P' G baa pre¬ 
in such a manner as to form but one cisely the same tendency to urge it against 

uniform bar resting on its fulcra F the opposite point so-wiat their effects 

and F 7 ; then it is manifest, that if the are completely destroyed, and the bar re¬ 
bar be perfectly rigid, its own weight, mains ip a suspended equilibrium. In 

and the reaction of the fulcra will con- like manner, ifc two other forces be ap- 

stitute an equilibrium, so that there is no pjied at the points H and H 7 , equally 

thrust against the abutments at F and F'< distant from F F', and acting in the di- 

but if the bar, instead of being supported rection H B, and H' B' making equal 

at the points F and F', as here supposed, angles with*the horizon, it iff manifest 

be suspended at its middle point by the that they will also destroy each giber’s 

cords P 7 . G and P G, extending in op- effects, so that tl^re can be no thrust «n 

posite directions, the equilibrium will the points F and P 7 in a horizontal di¬ 
still obtain; yet there will be no thrust rectfon. 

against the abutment in the direction of The same thing may also be 6hown to 
the bar, for, whatever tendency the force take place with regard to the equal and 

acting 6n the cord P G may have to draw opposite forces acting iu the directions 

The engraver lias, by mistake, substituted iu this cut the figure 6 for The Greek p. 
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C £ *nd C' £ \ and, similarly, if any 
number of forces be applied on opposite 
sides of the middle point G, the same ef¬ 
fects will still be produced: consequently, 
in the actual construction -there is no ho¬ 
rizontal thrust to be contemplated, so that 
the calculation is limited to the tension on 
the chain and sustaioi&g-bfin, together 
with the . vertical pressure upon t}ie 
towers, a force which is exerted iu con¬ 
sequence of the retaining chaips in the 
opposite direction. Bqt if the bar be 
separated in the point G, the thrusts in 
the direction of the bar will immediately 
be brought into action, and their effects 


estimated after the manner exemplified 
in the preceding pages. 

In conclusion, I will just apply some 
of the preceding equations by reducing 
them numerically. 

£xample.—Let the length of the lever, 
its weight, and Versed sine, be the same. 
as in the previous example, but let a ver¬ 
tical subsidiary cord, C H, be applied at 
G, as in fig. 8 , at the middle of the length 
of the lever, and suppose one-half of the 
weight on 50 lbs. be supported l/CH, 
one quarter on 25 lbs. at G, and the re¬ 
maining 25 lbs. on the fulcrum at I, by 
equations (14) and (15), 


Tcimon G H«y v'4coDty+ 1 ~ 25-Z4 x 2-904211*+1 = 25^34-73776 = 25 x 5*834 = 

147*35 lbs. ( 


Tension in H A-- */4cot. 2 * + 9)=25</3373776 + 9) = 163*4 lbs. 

4 

So that 163*4 : the sectional area HA:: 147*35 : the sectional area G H. Hence, section 


of G H =the section of H A x *901. 

In order that each bar may be equally 
strained,’ and have a sectional area pro¬ 
portioned to the tension it has *to resist, 

By equation (17), f cot. <f>=tan. IIA1 = 

Let the bracket remain jn every re¬ 
spect the same as in the previous ex¬ 
ample, excepting only the direction G H 
* of the subsidiary force, which is placed 
here in'an inclined position with respect 
to the horizon. Let C here occupy the 

Now, H M=HA sin. HA I 
I M*=1I A cos. H A I- 


the’difference of fcrce in the two bai&> 
M A and G H, is 
163*4—147*35= 16*05 lbs. 

2 x 2*904211 q 1.936X4 ^tan. 62° 41' 2". 

3 

same place as it did in fig. 8 , but put 
AH =8 feet. The angle HAI is not 
at all altered by the different arrange¬ 
ment of the subsidiary force, it being 
here, as before, equal te 62° 41' 2". 

=8 x *888487=7*1079 feet. 

=8 x *458898=3*671184 feet. 


By equations (18) and (19), “ 

I A—H A cos. H A. 1— 13773-3*67118 4^.^^ 17 ° 3 / 21 ", 

I C—IN 40-7*1079 

and, H A , 008, H ft 1 =-78351)6=1 tan. 38°4'5l" 
iC-IN 7 12*8921 

The numeral value of the anglp p and p being known, we have, according to equa- 
tiong ( 20 ), ( 21 ), and ( 22)1 ° * 


Tension GII»- v'cot. 2 p + 1=25 V3*2595117 3 +1 • 25^/11*6243 86 =85*22 lbs. 
4 


Ditto C H= Z v'cot. 2 p + 1=50 V 1*276228*+1 = 50 V2-62&758=81*05 lbs. 

V 2 ( 

. . . .. ■■■■■ * ■■ ■ < ? . " . .. ■■ ■ - 1 1 

Ditto H A,**!? ^cot, s p + 1 + 4 (cdt. a p +1 + cos* (p + p) Vcot. a p +1 (cot. a p +1) = 

4 oo o 

2$ Vl 162*4386+ 4 (2*628738+ '933424 x 3 408 x 1-621) *25V42765726* 163-4 lbs. 

Now, 163*4 : the sectional area of HA:: 85*22 : the section G H; or, section o/GH^ 
section qfH A x fl 521. 
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So that each bar may be equally power* this difference being nearlf five times as 

Ail in sustaining the bracket., The dif- great as that which obtained bj using*a 

ference in tension that actually exists vertical subsidiary force.' 
between the two bars A H£and G H is . , James Dredge. 

loa^-SS^^TS'lblbs.; Bath, Feb. 15,1843, 

DOUBLE PENDULUM B80APEMENT& * 


Fig. 1. * Fig. 2. 



Sir,—In continuation of the paper on locking stud of the detent, G, from the 
Escapements inserted in your Magazine point of tooth 10, which will allow tooth 
of tnc 8th ult., 1 now proceed to fie- 1 to escape from the lever pallet F, the 
scribe a double escapement, which* I lever to assume a perpendicular po- 
fiattcr myself will prove superior to every sition by means of the fulcrum-springs 
other, it is represented in the prefixed E, and the head N, to communicate an 
sketches, figs. 1 and 2, in which tnc same Impuls e»by striking the main pallet M; 
letters refer to similar parts in each figure, the wheel continuing to revolve, tooth 11 
A, the pendulum. B, the scape-wheel, falls on the inclined face of the lever- 
C C C C, the lever, of thelhird order, ( pallet D, and forces the lever to the left, 
the fulcrum being at the springs E (see* until arrested by tooting, falling on the 
figure 3, former communication, p. 281), locking stud of ttife detent H, as shown 
the power being alternately applied at the at figure 2, tooth 11 remaining on the 
lever pallets D and F, and the resistance edge of fhe levgr-pallct D, until released 
at N. by the discharging pallet L, upon thmre- 

G G, and H II, two detents of the thm of the pendulum to the right, strik- 
usual construction; K and L discharging ing against the discharging spring of the 

S allets, qp placed with reference to the detent IT, and drawing the locking stud, 
etents, that the pallqf K shall not touch from tooth 2. 

the detent H, nor the pallet L the de- By removing the detents and disehaig- 

tent G. ' . ing pallets, maklhg a slight alteration in 

M, the main pallet, with a groove suf- the Jevcr pallets, forming the lever head 
ficiently broad cut across it, to admit of N, in the shape of a fork, and either al- 
its passing and repassing the discharging lowing .the fulcrum to remain at E, or 
springs of both detents without touching, by placing it above the scapc-whecl, con* 

, Figure 1 represents the pendulum vi- verting tnc lever into (fee of the first 
brating to the left and about to draw the order, this escapement will correspond 
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with the lever ^escapement of a watch, 
and from*its greater simplicity may be 
made at a less expense; but where ex¬ 
treme accuracy is requiretj, I think it 
inferior to that just described. 

I am not aware of any practical or 
theoretical objection to the impulse being 
given at the bottom 6i the pendulum; 
but should any exist, thesq escapements 
may be applied to any part of the pen¬ 
dulum-rod that may be desired, by hav¬ 
ing a short bar carrying the discharging 
and main pallets fixed to the rod at right 
angles to unlock the scape-wheel and re¬ 
ceive the impulse as the ppndulum vi¬ 
brates; and in the construction of an 
escapement upon these principles, it is 
indispensable to preserve '.he relative 
distance of the different parts under the 
ordinary variations of temperature; this 
may easily be attained by placing the 
clock upon a plate of metal suspended by 
two or more strong bars from the cock 
at the back of the frame, to which the 
pendulum is generally attached, or by 
suspending the pendulum from the apex 
of a quadrangular pyramid or obelisk, 
composed of four bars fastened together 
at top, and screwed to a plate at the 
bottom, on which the clock is to be 
placed—the bars, plate, pendulum-rod 
and stirrup, detents, lever, scape-wheel 
and its frame, being all made of the 
same material, viz., cast steel/ 

I shall conclude this )png account, with 
observing, that the dead-beat escapement 
would probably be improved by placing 
the point of suspension of the pendulum 
higher than the axis, or centre of motion 
of the pallets, substituting a forkfcd' lever 
for the crutch, and inserting a stud in 
the pendulum-rod to unlock the scape- 
wheel, and receive the impulse as in the 
lever escapemelu of ,.t watch; thij» ap¬ 
pears so simple as not to require a figure 
to explain it, but should any person 
desire further information, I shall be 
mob happy to afford it, and have only to 
request, in return, that the result of any 
trials with escapements upon these prin¬ 
ciples may be reported. 1 

I am, Sir* 

° Your most obedient servant, 

W. B. Hunt. 

Custom House. April 8, 1.H-I3. • 

WALKER'S WATER ELEVATOR. 

Sir,—About a year a^o I visited Mr. 
Walker's manufactory, in Crooked-lane, 


to see his Water Elevator in action, and 
afterwards wrote down a few observations 
illustrative 6f the view I was led to en¬ 
tertain of its mode of operation, intend¬ 
ing to arrange and make them the sub¬ 
ject of a communication to your Maga¬ 
zine ; j)ut I at^rst defend it, and then 
indefinitely postponed it. Should you sot 
think them now out of date, or unworthy 
of a place in your pages, they may, pos¬ 
sibly, be of some use. 

It serves often to assist our concep¬ 
tions of a 'thing, to view it first under 
the mbs( simple form in which it can 
be presented to us. I we uld * say, then, 
that a familiar, though perhaps inade¬ 
quate, illustration of the principle of 
Mr. Walker’s machine may be had, by 
a person taking a glass of water in his 
hand, and projecting it forward, and then 
suddenly drawing back his hand: the 
water, obeying the first impulse, will be 
carried forward, while the empty glass 
alone will come back in the hand; only, 
as (he glass is close*! at "bottom, the fc.e 
exit of the water'will be somewhat im¬ 
peded by the pressure* of the air on its 
surface :Miut if we suppose an aperture 
in the bottom of the glass, which is un¬ 
closed in the act of projecting it, the 
water will move freely forward when the 
vessel is drawn back. For the glass, we 
have only to substitute a long tube, with 
a moveable bottom or valve, and place it 
in ^ pail, or open vessel of water, and 
mo v e it rapidly up and down, projecting 
forward, not one, but successive portions 
of water, and w r e shall ha/e Mr. Walker’s 
Elevator in its'most simple form, sending 
forth a continuous discharge of water at 
the upper end. 

The effect may be thus explained. 
The water, J>y a single throw or upward 
movement of the tube, is projected, or 
ascends to a certain height, w'ith a velo- 
loeity or momentum gradually decreas¬ 
ing, according to the law of bodies^, pro¬ 
jected against gravity. The intensity or 
force of each upward throw or stroke, 
and the time between "each, are supposed 
to be constant and uniform; so that each 
successive portion* of water projected 
would ascend to the same height, and in 
the* same ,time, if nothing impeded, i. e., 
if we suppose for a moment, for the sake 
of illustration, that each portion of water 
were successively annihilated as it reached 
its assigned height. With these under¬ 
stood conditions, let the line A B repre¬ 
sent the tube, and C the height to wnich 
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the water would ascend by a single up¬ 
ward throw, or sffoke of the tube; and 
let C C', an inch on this line, represent 
the space which the quantity of water 
projected by a single upstroke would oc¬ 
cupy in the tube; then 1' 1 will repre¬ 
sent the first projected portion of water, 
which rises to the height C C', where its 
momentum would become extinguished, 
its velocity rapidly diminishing before it 
reaches that point. But, as all the par¬ 
ticles of the column 1* 1 will partake of 
the same velocity, the lower part of the* 
column, at 1, moving with a greatly di¬ 
minished velocity, will be overtaken and 
impinged upon, at a pdlnt somewhat be¬ 
low C, by the upper particles of the next 
projected portion of water, which' having 
a velocity or momentum that would carry 
■them up to C, will therefore, at the point 
of impact, bevmoving with much greater 
velocity than the lower particles of 1. By 
the impact it will communicate part of its 


own momentum to the firm portion, and 
lose as much itself; the effect which 
will be, that the first would be carried to 
some point higher up, as 1", before the 
momentum became extinct, and the lower 
part,. 2, of the two united portions would 
fall just as much short of reaching C. 
But the third jfcoje&ed portion will im¬ 
pinge on the tyro preceding at a point 
still lower down in the tube than 2, and 
while they # yet possess a certain amount 
of momentum; and, as the lower the 
point of impact the greater will be the 
velocity and momentum of the impinging 
body, it will*superadd a comparatively 
greater increment of momentum, which 
would carry them to a point still rela¬ 
tively higher id the tube, as 1'”, before it 
became extinguished, while the lower end 
of the column would be at 3, a pbint 
still lower than 2. In* like manner, 
the fourth projected portion of water will 
impinge at a greater advantage than the 
third, both as having itself a greater mo¬ 
mentum, and as impinging on a column 
having a greater momentum at the point 
of impact ;*and so on with the succeed¬ 
ing ones, until the water reaches the top 
of the tube, and is discharged, when the 
lower end of the column, the point of 
impact, will become stationary. In prac¬ 
tice this point will be found not far from 
the bottom of the tube, and nearly coin¬ 
cident with the top of the upward styoke; 
insomuch that the^ultimate action of the 
instrument would seem at first sight to 
resolve itselfVinto a series of distinct and 
rapid acts or direct pressure of the bot¬ 
tom of the tube on the ascending column, 
rather thin into the projection of succes¬ 
sive portions of water through an inter¬ 
mediate space. But, in fact, the rapid 
motions of the tube arc so many acts of 
a percussive or projectile'force, whether 
the water be projected or brought into 
immediate contact with the ascentjjng 
column .during the upward stroke; anu 
the whole phenomena are more obvioufly 
referable to a force of this kjnd, than to 
pressure, in its ordinary acceptation, of a 
slowly applied and continuous force, and 
implying the counterpressure of the body 
pressed upon. But counterpressure aif& 
momentum are inconsistent with each 
othef, and to the extent in which mo- 
mentun^exiBts, is counterpressure taken 
off. 


Herein, then, lies the essential distinc¬ 
tion between Mr. Walker's elevator and 
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the lifting-putyp. The piston of the 
latter acts by continuous pressure through¬ 
out the upward stroke on the superincum¬ 
bent column of water, measured from the 
piston to the point of discharge, and sus¬ 
tains itself the count ^pressure of that 
column. The same remark applies also 
to the forcing-pump, unless it is worked 
by such a rapid motion #s to put and 
keep in movement the whole column of 
water forced up by the momentum com¬ 
municated to it; to wjiich extent, there¬ 
fore, the counterpressure could be taken 
off. And, in fact, we have in the fire- 
engine an instance of the fi»rcing-puinp 
acting in this very way; for it is only in 
virtue of the momentum communicated 
to the water by the rapid c and vigorous 
working of the handles, that it is carried 
with' such impetus along the whole length 
of hose, and then projected with so much 
force many feet beyond the muzzle. 

It follows from what has just been said, 
that it is not necessary to the action of 
Mr. Walker's machine, that a motion 
should be given to the tube, though Mr. 
W. has adopted this way of working it; 
for the same effect would follow if the 
tube were stationary, and motion com¬ 
municated to a loose piston and valve at 
the bottom of the tube. And certainly 
this would be the most facile way of 
working the single elevator; ps w'e should 
thereby avoid the incumbrance of having 
to keep successively raising a great weight 
of tube; but then it would be destructive 
of the uses for which the single elevator 
is intended; for it could no longer be 
used as a portable haud instrument ir 
the variety of ways it is now capable of 
being employed. The same objection 
of the weight of the tubes to be lifted 
does not apply to the double elevator or 
stationary machine > as the tubes t coun¬ 
terbalance each other, and their united 
weight is transferred to a certain amount 
of iriction of the axis of oscillation on the 
gudgeons or supports. There may also 
be practical,, considerations not immedi¬ 
ately apparent, which may render Mr. 
W.'s arrangement of making the tubes 
moveable, preferable to the other method. 
f I am, &v. &c. 

April, 1843. N. N. L. 


CHEAP INSTRUMENT FOB. MKASUiRnG HO¬ 
RIZONTAL ANGLES. 

Sir,—In Mr. Simms’s admirable Trea¬ 
tise on Astronomical and Surveying In¬ 


struments, it is shown how to divide a 
circle, or lay off an'anglc with the beam 
compasses; in the same way shall the in¬ 
strument I am now about to desoribe di¬ 
vide a circle in the field, or find the ah- 
gular distance between any two objects. 
The wdius chesen by Mr. Simms is 5 
inches, mine is 50 inches; therefor# in 
principle and practice the two instru¬ 
ments are identical: in short, it was Mr. 
Simms's book suggested to me the con¬ 
struction af\d use of this instruihent. I 
thank you, Mr. Editor, for your recom¬ 
mendation f>( this work, in our 22nd 
volume; indeed, it is iAI slight benefit 
conferred by the Mechanics' Magazine , 
that we have an excellent guide in the 
choice of books. * 

The instrument is adapted to a table of 
natural sines, and consists, principally, of 
tw o radial arms, that open and close upon 
a joint, very much like a carpepter’s rule; 
there is a sight-vane set up upon each 
arm, at the distance of 50 inches from 
the centre of the ji.int. The instrument, 
when in use, is mounted upon three staves 
stuck fast into the grrfund; one of these 
staves tiks a hole in its top, to receive the 
shank of the centre sight-vane, and the 
two forward staves are fitted with short 
T heads, so as to admit of a little lateral* 
motion in setting the arms, with a simple 
contrivance for clamping. The forward 
sight-vanes are very thin and narrow 
slips of brass, let into the wood with the 
pofht of a knife; the centre sight-vane 
is a piece of sheet brass, with a fine slit 
in it; to this is riveted a round Bbank, 
for the convenience of tuning it at right 
angles with either limb; the joint is put 
together with a single tongue of sheet 
brass, inseitcd intij, the middle of its 
thickness. 1 

There is another jointed instrument 
similar to the above, but rather more 
slightly made; tb : s has five ten-inch 
divisions laid off from the centre M the 
joint upon each limb, and the value as¬ 
signed to each of thesp divisions is 1000. 
This part I use, ty connexion with a ten- 
inch scale, for measuring the chord, or 
distance between the forward sight vanes, 
after they are correctly adjusted to the 
angle between two objects. The Beale 
may be divided td inches and tenths, and 
let an inch at one end be divided into 
100 parts—or 50, if you like, for sake of 
distinctness—and half a division may be 
estimated. Now the radius of tjhe instru¬ 
ment being 50, the chord of an arc will 
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be equal to the natural sine of half that 
arc, and, as the chord can measured 
to four places of decimals, it will be^scen, 
upon inspection of a table of natural sines,, 
that an angle can be measured by this* 
instrument to one minute of a degree. 

As a pocket ebmpanionsto the instru- 
merft, I use a set of tables recently pub¬ 
lished, the joint production of Hr. Gre¬ 
gory and Messrs. Woolhouse and Hann; 
in which is a table of natural sines to 
every degree and minute of th&quaclrant, 
also tables of the logarithms of numbers, 
and of the trigonometric funqtfons,’quite 
sufficient for ordinary purposes.. It con¬ 
tains, also, numerous other nautical and 
astronomical tables. In my humble 
opinion, this is a work which no man of 
figures, who is aware of its existence, 
would be without. 

Perhaps this instrument is scarcely 
adapted fe.** a professional man; and, for 
my own part, I should prefer that correct 
and^beautiful instrument the theodolite; 
but a common theodolite would cost nine 
guineas, whereas this instrument can be 
made (except the fecale), by almost any 
person, for leBs than that numbeifof shil¬ 
lings. When set up for use, it looks very 
typical of triangulation, and when the 
'sight vanes are removed—which can be 
done in an instant—it will tic up very 
close, presenting asmall bundle of straight 
iecesof deal, weighing altogether 8 J lbs. 
have tested it by an ordnance map of 
my own locality, and find it will make 
a very close approximation. - 

Your magazine being an indispensable 
companion in #rery Mechanics’ Institu¬ 
tion in the kingdom, besides having a most 
extensive individual circulation, I have 
no doubt but some of your readers would 
be glad to meet these hints for the con¬ 
struction of a cheap, simple, and efficient 
instrument. Yours truly, 

J. Loosb. 

Woltttton, April 34,1843. 
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Mr. Robert Brown of Jlwell, Surrey, 
has lately produced a most dedided and 
important improvement of the common 
flower pot, by .which moisture is so ef¬ 
fectually retained, as to prevent the too 
common injury refilling from the drying 
up of the delicate fibres of the plants. 
They are simply nftde hollow sided (sec 
engraving) so as to hold water, which, by 
constant, but slow percolation, keeps up 
a uniform^ degree of coolness as well as 
humidity. In the specimens exhibited 
at the Horticultural Society's rooms, 21, 
Regent-street, no difference is observable 
externally, between tlie ordinary, and the 
improved garden pot, while its advant¬ 
ages must be obvious to all, particularly 
when the plants arc exposed to the power¬ 
ful influence of the sun. 

Professor Liridlcy, in the Gardener's 
Chronicle for Dec. 3, 1842, speaks of it 
in the following commendatory terms: 

** Wc forget what was promised by the 
voluptuary to him who should procure him 
a new pleasure; but we know that he who 
contrives a new instrument of real value in 
gardening deserves a much better reward— 
gratitude and support of those who are be¬ 
nefited by it. Such an invention is now 
before us. 

“ Mr. Robert Brown, a potter of Ewell, 
has contrived a garden pot, with close hol¬ 
low sides, which may be filled with water, or 
left empty, rils circumstances may dictate. 

“ We regard this as a contrivance 6f very 
great value. Evcrf body knows how much 
plants suffer duringsummer from the heat and 
dryness of toe pots in which they are grow¬ 
ing, and how continually it is required to 
R>bviato> Vie inconvenience by placing one pot 
within another, or by surrounding them with 
moss, or by plunging them in soil. All this 
is rendered unnecessary by the contrivance 
in question; for if the sides .of the pot arc 
left empty, the strotoffilif air contained in 
themVill prevent the earth from becoming 
heated; and if they are filled with water, the 
inconvenience of over-watering, on the one 
band, or over-drying, on the other, will be 
prevented in Bummer ^because water will be 
continually filtering slowly thftmgh the inside 
lining as tfib roots require it. * The latter 
reason will make it invaluable for striking 
cuttings, and for window gardens, wheqp it 
is almost impossible to keep plants duly 
supplied with moisture, even if the servants 
entrusted with the duty would give them- 
selvestVie trouble to attend to it. 

11 We are quite aware that pots have been 
already made with double open sides; but 
they are very different, and far less useful, 
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than those of Mr. Brown with double closed 
sides. We therefore trust that the patentee 
will receive that patronage from the public 
which so very useful a contrivance entitles 
liitn to.” „ # ' 


HIGH FRESSU RE PSTE/PM-VESSELS. 

Sir,—Not having had an opportunity of 
reading your valuable Journal fur many 
months, I find in the Notices of No. 980, 
for May, 1842, an article depreciating the 
use of high-pressure ftcam, as employed in 
that interesting experimental boat, the 
Locomotive , No. 1, which 1 find etna* 
nates from your correspondent “ Vulcan,” 
The boiler, of which “ Vulcan” com¬ 
plains as being dangerouc, is one of the 
tubular kind used in locomotive engines, 
and has stood the test of some years’ 
work on one-of the foreign railroads, 
having been returned to this country 
from its insufficiency of size, engines of a 
much larger description having been re¬ 
quired. Now, sir, “Vulcan” can hardly 
be ignorant that our railway engineers 
are in the habit of constructing high-pres¬ 
sure boilers to withstand the internal 
pressure of 70 or 80lbs. with as great safety 
as low pressure with 4or 5lbs. to the inch. 
Why then Bhould not the like be adopted 
on board Of steam-vessels ? It is notin my 
memory to have heard of the explosion of 
one of our modern tubular Boilers. Has 
“ Vulcan” examined the boiler of Loco¬ 
motive No. 1, and found it defective ? If 
so, his remarks would be worthy of the 
greatest praise; but if no?, why has he 
attempted to depreciate so worthy an un¬ 
dertaking ? I should not hav<T tVoublcd 
you with this, but hearing that the Loco¬ 
motive is about to renew her duties on the 
fiver, I hope to prevent further unjust 
prejudice againtt Yours,*&c., 

April 20, 1843. DiCdUE. 

£ Although “ Dicque”'Joes not recollect 
any instance of the explosion of one«of 
our modern^tubular boilers, we can help, 
him to S|veral. There was one on the 
Dublin and ICingBtown Railway; another 
on the Stockton and Darlington; and 
ttfc other day a very^ fatal one on the 
Sheffield and Rotherham, by which seve¬ 
ral lives were lost. Certainly, however, 
the instances are, on the whole, very few; 
and a dorm of construction which has 
proved so safe op land, cannot be 60 ex¬ 
cessively dangerous, as apprehended by 
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some, at sea. The chief objection in our 
opinion tq the extension of the high pres- 
surtf system to steam navigation, is, that 
on board steam vessels, the passengers 
arc in such close proximity to tne boilers, 
that were an explosion* jto occur, the de¬ 
structive consequences t m ust be unavoid¬ 
ably most calamitous; while on railway 
trains,,the engine is so much ahead of the 
passengers (though not perhaps so much 
so as it ought to lie,) that the chance 
of injury to life or limb from^explosions 
is comparatively small,—E d. M. M. 


THE PILBROW FALLACY—AND ALLEGED 

DUPLICATION OF FORCE,FROM IMPACT. 

£ir,—-*Your readers are much obliged to 
Mr. Cheverton for the light he has thrown 
upon the Pilbrow fallacy. On one point 
only do 1 feel disposed to differ from him. 
He seems to consider it to be perfectly 
established, by the experiments of Bos- 
sut, that “ the pleasure of impact may be 
greater than that which remotely origi¬ 
nates it.” Now, wnat is this but saying, 
that a.i effect may be greater than its 
cause? Du Buat and Smeaton, seeing 
how impossible this was, sought to re-* 
concile Bossut’s experiments with truth, 
by suggesting that the vein of fluid ex¬ 
pands in the act of impact; so that, in¬ 
stead of the pressure of impact being es¬ 
timated by tne area of the orifice of eifiis- 
sk>n, it ought to be estimated by’the area 
of the circle of fluid, (whatever that may 
be,) which presses immediately against 
the resisting body, in#vhich case the 
wonder would cease. You, Sir, again, 
have a different theory: you think that 
an increase of. pressure at the point of 
impingement is Wt a natural consequence 
of narrowing the .channel of emission, 
(particularly in the way proposed by Mr. 
Pilbrow), but tha* there is, on the other 
hand, such a waste of powei** from 
increase of friction,, and, in the case 
uf steam, from Iosb of heat also, that 
there is on the whole no gain. 'Which 
of these theories js the sounder, or whe¬ 
ther either Of them iajust the thing, I dp 
not presume to say-; but certainly either 
of them would account'much more ra¬ 
tionally for the phenomenon in question, 
than tne supposition of the vein of fluid 
doubling, of itself the power Imparted 
to it. Accounted for, in some way, it 
certainly can be, without requiring of 
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nature an impossibility. Proof there is 
none, as yet, that there is any doubling 
of power in the case; though prayed it 
ought surely to be, before we argue about 
it. We have not even any thing like a 
plausible reason*assigned for such a thing 
taking place, <dr. Pil brow's hollowing 
of The resisting body, (his sole sufficient 
reason after being laughed by ypu out of 
the Velocity theory with which lie started,) 
but enables that body to hold more of the 
impingrAg fluid than it did before* not to 
add one atom of quantity or force to it; 
and the notions of his dumb-q|ruck%ham- 
pion, “ Sctflpclf*’ whether it be bis newly- 
found “force of reVcrsah” or his disco¬ 
very that velocity is both oue thing and 
another thing at the same time, (so well 
handled by Mr. Cheverton,) hre sip ply 
nonsensical. Even Mr. Cheverton’s own 
doctrine of momentum falls far short of 
the necessity of the case. Jtor, be the 
momentum of any body projected hori¬ 
zontally what it may, the measure of its 
fiwfee is still .that which produces or ftri- 
ginates it, and no other. The momentum 
of itself adds nolhiflg; on the contrary, it 
diminishes in a constantly lessening ratio 
from the moment of projection. In short, 
Sir, as you have all along contended, and 
contended rightly, you can get no more 
powrer out of a boiler than there is in it: 
you may use that power so economically, 
as to turn nearly every particle of it to 
account—by working it expansively* for 
example, to the utmost limits of the ex¬ 
pansion theory—or you may waste it enor¬ 
mously and foolishly, as Mr. Pilbrow pro¬ 
poses to do; Upt you can no more add to 
it, from any source external to the boiler 
itself than you can of your own will add 
an inch to your stature. • 

. 1 am, Sir, your obedient servant, 

Probe. 

Loudon, May 1,1843. 


MR. FUBJIOW’S THEORY. 

Sir,—In the 24th volume of your Ma¬ 
gazine, page 453v will be found a com¬ 
munication from me, relative to improve¬ 
ments connected^wiffi paddle-wheels, in 
which there is an account of some expe¬ 
riments not unworthy of notice witVrc- 
ference to Mr. PilbroW’s theory, and the 
^importance of a novel principle in me¬ 
chanics, not sufficiently attended to. The 
account of the experiments was extracted 
from flrande’s Journal of Science, for 


the year 1820, and was seated by him to 
be taken from some foreign Journal of 
’Science. The experiments had fo* their 
object to ascertain the force of a jet of 
water on two disks of equal area; one of 
these disks had fr plain area, the other 
had a small rim raised round the edge; 
the dimensidhs of the disks were not 
given, but the fall of water was from (» 
to 10 feet. Tne force of the jet in one 
experiment, with the plain disk, was 5 
pounds; and, with the same head of 
water, it was 11 pounds 6p the disk with 
the rim. in a second experiment, the 
results wcre*7 pounds and 15 pounds. A 
third experiment gave 9 pounds and 20 
pounds; that is, the disk with the smooth 
surface oppofed a resistance to the jet of 
water by one-half less than the disk with 
the raised rim round the edge. The ef¬ 
fect from the introduction of this prin¬ 
ciple in the above experiments was so 
considerable, the arrangement so simple, 
and its applicability of such a general na¬ 
ture, that it is really surprising that more 
attempts have not been made, before this, 
to investigate and apply it in practical 
mechanics. Mr. Pilbrow has the merit 
of being the first to discover its utility, 
and your correspondent, “ Scalpel,” to 
appreciate its* value. 

I am, Sir, &c., 

X. y. 35. 

[The experiments in question were 
made with a fall of water, where the 
force of gravity was superadded to the 
weight of ihe falling body, and have no 
applicability to the case of a fluid column 
rojcgtqfl horizontally by means of the 
ead pressure of a reservoir of water or 
steam. The 11 merit,” quoad hoc, of 
Mr. Pilbrow must, therefore, consist in 
discovering an Analogy where there is 
none*, and of “ Seller,” in appreciating 
the value of that futile discovery.—lid. 
M. M.]« 


mr. henson's flying machine - how 

ONE DIFFICULTY MAY BE HEMOVl'.D. 

Sir,—When I first read an account of the 
flying machine, ut obstacle to its succcvs 
presented itself to*me. I refer to the resist¬ 
ant offered by the wings, in consequence of 
their oblique position, to the descent of the 
machine down the inclined plane, which 
would detract greatly frdm the initial velo¬ 
city which might otherwise be attained. I 
see, by another account that tide obstacle 
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has not been overlooked by the inventor, 
who lias ft plarrfor obviating it. This plan 
is, to have the wings furled until the very 
inst&nt that the machine is launched into the 
air, when, by some mechaiflcal contrivance, 
they are to be suddenly unfurled. 

Now, tills method seems to me for from 
being the best that can be devised. It ap¬ 
pears to be liable to the following objections. 
1. The apparatus must be- somewlurt com¬ 
plicated, and,, consequently, liable to de¬ 
rangement. 2. It nrust be verv difficult of 
management, in consequence of the necessity 
of netting it in operation at a certain instant 
of time. The consequence of a failure in 
either of these two respects would be most 
disastrous. 3. I doubt very much whether, 
in the circumstances, it would be possible to 
unAirl the membranes wit** sufficient ra¬ 
pidity, or indeed at all, by any power which 
will, be at command. And, 4. Ttye having 
the wings so constructed as to admit of being 
furled or unfurled must, I conceive, inter¬ 
fere most materially with the proper distri¬ 
bution of stays, &c. This last consideration 
seems to me of much importance, as the strain 
upon the wings will necessarily be very great. 

The plan by which 1 would propose to 
obviate the difficulty is very simple. Let 
the hind wheels be larger than the fore 
wheel, so that the plane of the membrane, 
in the descent of the machine, might be pa¬ 
rallel to the inclined plane. .In this case the 
of the membrane will be presented to 
air, and will occasion no greater rc- 
ice than the simple frame-work would 
®**tw>.other case. I am, Sir, &c., 1*. 

®°in lu. • 

TENTS GRANTED All SCOTLAND 

lIST op pR.cn 22, to Avail. 22,1843. 

^Olj \Ie Walters, of Columan-Slrfbt, Lon- 
Cregory •*» f° r improvements in the mannfac- 
( ’on, and chlorides, and In obtaining the 

lure of chj peroxides of manganese, in the resi- 
uxidcs a*ds of such manufacture. (Being a com- 
nvary uon from abroad.) Sealed, March 23, Id 13. 
BiQufies (SreenshicTua,Monteitli-row, Glasgow, 
gentleman, for Improvements in the manufacture 
of compositions for covering Toads, streets, and 
other ways and surfaces, and in rendering fabrics 
waterproof, to be used for covering buildings, bales, 
paffitAges, and for other useful purposes. March 23. 

Andrew Barclay, engineer and brassfoundhr, 
Kilmarnock, >yr, Scotland, for certain improve¬ 
ments in lustres, chandeliers, pendants ami appa¬ 
ratus connoted therewith, to be ustd with gas, oils, 
and other substances. March 24. 

James Fletcher, foreman at the works of Messrs. 
M. Collier and Co., engineer*, of Salford, Lancaster, 
foT certain improvements m machinery or appa¬ 
ratus for spinning cotton and other fibrous sub¬ 
stances. March 27. • 

* William Henry James, of St. Martin’s-lane, Lon¬ 
don, civil engineer, for certain improvements in rail¬ 
ways and carriage ways, railway and other carriages, 
and in the modes of propelling the said carriages, 
parts of which improvements are applicable to the 
reduction of friction in other machines. March 27 


Claude Edward Deutsche, Fricour’s Hotel, Saint 
Martin's-laue, Middlesex, g< ntlcman, for improve¬ 
ments in combining materials to be used for ce¬ 
menting purposes, and for the preventing the pas¬ 
sage of fluids, and also for forming or constructing 
articles from such compositions of materials. (Being 
a communication from abroad.) March 30. . 

John Juckes, of Putney, Surrey, gentleman, for 
improvements In furnaces. March 30. 

Thrnas Edge, af Great Pet</-street,Westminster, 
gas apparatus manufacturer, for certain improve¬ 
ments in apparatus for measuring gas, water, and 
other fluids. March 30. 

llohcrt William Sicvier, of ITenrlettif-atrcet, 
Cavendish-square, Middlesex, gentleman, for cer¬ 
tain improvement4* in looms for weaving, and in 
the mode or method of producing plaffl or figured 
goods or fabrics. April 3. 

Jaircs Byrom, of Liverpool, Lancaster, engineer, 
for an improved system of connexion for working 
the cranks of what are comtr nly Allied direct ac¬ 
tion stcam-engilies. April 3. 

Peter Kagenbusch, of Wetter-on-Iihin, In West¬ 
phalia, Jn the kingdom of Prussia, dyer, now re¬ 
siding in the parish of Lych, in the couirty of York, 
in England, for certain improvements in the treat¬ 
ment or the alum roch, or schist, and in the manu¬ 
facture and application of the products derived 
therefrom. April G. 

Charles Frederick Guitard, of lHrcliin-lanc, Lon¬ 
don, notary public, for certain improvements in tun 
construction of railways, and of railway carriages. 
(Being a communication from abroad.) April I!). 

Robert Faraday, of Wardour-street, Soho, Middle¬ 
sex, gas litter, for iirjro vein cuts In the coiffi.ruc- 
tfon of railways, and *>f railway carriages. (Being 
a communication from abroad.) April 19. 

41 The Revenue in Jeopatdy from Spurious Che - 
mistryf is the title of a very remarkable pampjilet 
which has made its appearance tills week front the 
pen of Dr. Ure, and cannot fail, on many accounts, 
to obtain universal attention. We have not room 
in our present Number to go into details, but tho 
general facts are theseAn article under the name 
of wood naphLha has been for some time past im¬ 
ported in large quantities into this country from 
the United States and other foreign countries. A 
specimen of it having been referred by the Hoard 

Customs to Dr. Ure, he pronounced it to he 
alcohol in disguise— alcohol which, as every ouo 
knows, pays a high duty in England, but is untaxed 
in America, France, &c., whore It may be manufac¬ 
tured for two shillings a gallon. Professor Brando, 
of the Royal Institution, and Professor Graham, of 
tlic University College, having been then consulted, 
both declared that the article contained no alcohol 
whatever, or, at least, not enough |o beof the small¬ 
est consequence! Dr. Ure persisted in the correct¬ 
ness of his report; new trials and experiments were 
made; other chemists wero called in; and much 
amusing correspondence follov ed ‘between the va¬ 
rious parties concerned. The result has been tho 
establishment beyond all doubt of the perfect correct¬ 
ness of Dr. Ure's original analysis, and the extreme 
erroneousness of tho counter-jreports of* Messrs. 
Brande and Graham. In .the case pf. one sample, 
there was but five per cent, of naphtha, and ninety- 
yive per cent . of strong alcohdt iff Professor Branuo 
has, with commendable candour, .acknowledged 
that he was In error; but Professor Graham is 
sulky and silent; while Dr. Ure, with very .excusa¬ 
ble feelings of exultation, indites this 11 song of 
triumph' 1 over both. We shall return to tho subject. 

Intending Patentees may be supplied 
gratis with Instructions , by application (post- 
paid) to Messrs. J. C. Robertson and C<b, 
ICC, Fleet-street, by whom is kept the only 
Complete Registry ok Patents Extant 
from 1617 to the present time. 
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DESCRIPTION OF TICK PATENT METHOD OF PROPELLING VESSELS BY MEANS OF 
A CAPSTAN PADDLS-SAIL AND PADDLES, tflTH OR WITHOUT THE AID OF 
STEAM. INVENTED A’ CAPTAIN WOOI^LEY, R. N. BY THE INVENTOR. 

[Patent dated July 1.1,1830; Specification enrolled, August 13, 1840.] 


1. Of theJCapstan. 

The object of the present improve¬ 
ment in ships' capstans is to obtain more 
power, a more simple application of ma¬ 
chinery, and greater speed than are ob¬ 
tainable from the capstan constructed ac¬ 
cording to a previous patent of the in- 
entors. This is effected by the follow- 
ng means:— * 

First. Instead of the power turning 
the spindle which turns the wheel, the 
circumference of which communicates 
the power elsewhere, the power in this 
new capstan .is immediately communi¬ 
cated from the drum-head to the circum¬ 
ference, or barrel of the capstan, which 
turns round upon the spindle, and thus a 
greater power is obtained. 

Second. Mo inside machinery is ap¬ 
plied to the barrel of the capstan, which 
retains, therefore all its original simpli¬ 
city and strength. 

Third The number of cogs in the 
three small wheels which revolve on (the 
newly applied) arms that are squared 
upon the spindle, and that act within 
the drum - head, are so calculated, and har¬ 
monize so with the number of cogs of 
that wheel, which fo squared upon the 
head of the barrel, as also with those of 
the great spurwliccl, which is imme¬ 
diately within the drum-head, that there 
is speed in a great measure pbtaint'd, 
combined with power. In this consists 
the chief merit of the discovery it 
being such a combination for power and 
speed as we have not been hitherto ac¬ 
quainted within mechanics. * # 

This capstan stauds in its ordinary 
place in ships for thp usual purpose of 
weaving up the anchor, and will serve to 
work tne chain pumps. And in a river, 
or, in the cose of a calm, it serves, by* 
meaus«of a hand, to turn the spindle of 
the paddle-sail to be afterwards described. 
For, unlike the former patent capstan, 
where it was necelsary to walk round 
four times nearly to get one turn of the 
barrel, in tills capstan the barrel-turns 
twice when the drum-head is hove round 
once. 

Fig. 3 of the accompanying engravings 
is an elevation of the improved capstan, 
and fig. 4, a plan. • 


Of th$ Capstan' Paddle-sail. 

The object of the paddle-sail as for 
ships (p sail steadily at about two points 
from the wind, making use of steam 
with paddles where it is applicable, as an 
auxiliary It is shown as a} plied to a 
vessel in the elevation, fig. 1, and plan, 
fig.* 3. .The cast-iron spindle of the 

. Fig. b. 



Fig. 4. 



wheel stands in the centre of the keel, or, 
a little abaft it, and the paddles before 
it, where the submarine paddle is not 
used; and the spindle is partly squared 
in order that the brass rim to which the 
downhauls of the sails are fastened, may 
slide up and dowu, except immediately* 
under the truck (or nave), where the 
spindle travel# round within a brass 
tube, to which the iron stays, or rigging, 
are affixed. 

The truck, or nave, is wood and iron; it 
is as flat as the eight square holes in it for 
the reception of the shafts will admit of, 
and is fixed horizontally on a shoulder 
on top of the spindle. 

The shafts are eight wood or brass 




iron tubes placed .on the nave horizon¬ 
tally, and steadied by f&ur iron rods from 
the top of the spindle above the nave. 
The circle round the! shafts is thin plate - 
iron, flat to the wind, or it may be slight 
rope for small craft. 

There arc eight slight perpendicular 
pins fastened at their centres to the rim 
of the wheel at the end of each shaft, 
or, a little before them, and bent to the 
wind to support the sails by means of the 
gear. • 

The upper sails are kept up a little l?y 
the gear, from the pins, and small brass 
springs may be attached to it, that the 
upper sails may fall more flat to the 
wind. 

The sails are eight in number, namely, 
four large, for fine weatherand four 
small for stormy; and the eight are set 
off the wind, at three or four points, and 
the four go close to it. The part of their 
frames next the shafts are thin brass 
plates With hinges, which are confined to 
the shafts by rings; and the upper and 
lower piyts of the frames of each sail, 
above and below the shafts, are made of 
light materials. The ( sails are in the 
form of, and stand out horizontally from, 
the shafts, like butterflies, and arc drawn 
in, and out, upon the shafts as required.* 

The paddle-sail, whi&h always goes 
round one way, is so contrived, that, at 
full speed, the sails may be spilled, and 
drawn into the nave in a minute when 
the wheel can be stopped, and the sails 
taken down. 


Below the deck, the spindle turns the 
spindle of the paddles l>y means of a 
crank; or, by a pulley, it turns the sub¬ 
marine paudles. 

The diameter of the paddle-sail is in 
proportion to the beam of the vessel, and 
may extend on each side as far as a 
main yard. 

The effect of the paddle-propelling 
sail upon a vessel, as proved by experi¬ 
ment, is, that independently of foremast, 
bowsprit, and smul mizen (which are 
proposed to be rigged, polacca fashion,) 
she will kcJp steadily, with the helm 
amidships, to either tack, at about two 
punts «fr»m the wind, and be propelled 
fast; but with good steerage way, and 
nearly head to wind, or quite so with 
the auxiliary of steam, faster with the 
paddle sail. Off th^\ wind, assisted by 
the hyad square sails, Bhe will be as 
quick as need be. When becalmed, or 
in a river* and without steam, with this 
new patent capstan, the barrel of which 
resolves twice, when the drum-head is 
hove round by the bars once, *the spindle 
of the paddU-sail may be turned by 
means of a band, which will turn the 
paddles. s * 

Steamers may try the paddle-Bail at a 
trivial,cxpense. 

The paiddlc-sail and paddles will be 
found useful to any kind of vessels, ex¬ 
cept in rivers; particularly to those na¬ 
vigating between the tropics, such as the 
packet steamers. It is well adapted also 
for fishing boats. 


B b 2 
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. 3. Ojf the*Capstan Paddles , 

The submarine paddle-wheel, to which 
is fitted the paddle-sail, rotates vertically 
under the ship’s counter, one on each 
side of what is called the dead wood ; or 
one paddle only may Ig* uspd placed in 
the dead wood. They are on the same 
principles as the paddle-sajl, and act in 
the same way, reversed; with the excep¬ 
tion, that one wing is used instead of 
two, to each shaft. Sgj the explanatory 
figures, of which fig. a is a stern view, 
and fig. G a side view. 

The shafts are two in each paddle, one 
opposite to the other; the one wing to 
each shaft is so contrived that it col¬ 
lapses and opens when in jP straight line 
with.the keel, as the ship gets way at the 
moment only that it can do so *, fcud by 
one wing opening the reverse way to this 
on the opposite side, that propels in a 
straight line also with the ship’s keel. 
The rapidity of the revolution (though 
not half of the screw is necessary,) gives 
the same effect as if only one whole 
paddle-sail (in four) acted oir the water 
vertically. 

The paddles arc turned by means of a 
band from the spindle of the paddle-sail, 
and either the spindle of the paddles re¬ 
volves, and the band forms a wheel, in 
the ship within the counter; or the pad¬ 
dle spindle is a fixture, and the baud goes 
over the ship's stern,(And turns a wheel 
to which the paddles are attached that 
revolve on the spindle. %l 

Tm: rniNciei.Ks of akuiat. i.dboWrioN 

—TUB OIUKOTIONS TO Mil. UF.NSOX’s 

PLAN KXAMIXKD. 

Sir,—In further prosecution of my at¬ 
tempt to illustraTtr'ihc principles «f aerial 
locomotion, by means of remarks on the 
objections made to Mr. Hcraou’s ma¬ 
chine, I wish now to cafl the attention of 
your readers to three articles, in as m^ny 
different publications, which, though dis¬ 
similar /n appearance aud results, are 
■founded on the same principle, and that, 
I, believe, an incorrect one. 

The first of them appeared in the 
Railway Magazine of the 15th of April, 
and professes to show' that Mr. Henson 
will require a power of 13,.'>50 horses!! 1 
This result is brought about by assuming, 
first, that water and fuel for a day’s con¬ 
sumption arc to be carried in the machine; 
and, secondly, that all the water is {brown 


AERIAL LOCOMOTION. 

away when it has once been converted 
into steam, hnd done its duty: and for 
these items the writer adds 50,400 lbs. to 
tfte 3,000 lbs. assigned by Mr. Henson as 
the total weight of his machine, fuel, 
water, g and c.vrgy. Now, Mr. Ilcnsou, I 
believe, never contcmplaRd, or professed 
a capability of, carrying fuel foran entire 
day: he%as contented himself with«pro- 
posing to carry what the present state of 
mcchaftical science may enable ^him to 
carry, and Shortening his flights accord¬ 
ingly.* As to water, he needs only a very 
small suppl/, for waste, sjpee the working 
water is condensed and used again, with¬ 
out end. The writer of the Railway 
Mayazine article^quotes Newton's Jour* . 
nal as his authority for the details: if he 
hadoccn cautious, or fortunate enough 
to consult more correct and complete ac¬ 
counts of the invention, he w’ould havq 
spared himself this blunder. * 

The two articles referred to form the 
staple of one in ^he : Illustrated Poly¬ 
technic Review , in which the erroneous 
statements of the former arc very faith¬ 
fully and cxaetly reproduced. It needs, 
therefore, no separate answer. , 

Divested, however, of the error I have 
pointed out, and its consequences, this* 
calculation is found to rest on the same 
principle as that of the A then as am, April 
8 ; and since the fallacy by which it is 
vitiated is one of a kind very likely to 
entrap well-read mechanists, it is import¬ 
ant tliat it should be clearly exposed. 
The talent and candour of the last-men¬ 
tioned publication are above my praise; 
and the good humour of its article on 
this subject will, I trust, be met in a like 
spirit. t 

In my first communication on this sub¬ 
ject, ( Meek . May., No. 1025,) I stated 
that Mr. Henson's machine, after being 
started at the requisite velocity, is sus¬ 
tained by the impulse of the aii; on its 
inclined under surface; * but since this 
•impulse not only sustains, hut retards it, 
a power is required to neutralist? the re¬ 
tardation, and thereby to continue the 
sustentation and*the flight. The Rail¬ 
way Magazine writer says—* 1 Yes; nut 
the power required for neutralising'the 
retardation is just equal to that winch 
would hinder the direct fall; and since 
we know how fast surfaces bearing given 
loads will fall through the air, W'c know 
what power w'ill sustain themof, to 
give his own words, “ the power of the 
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engine to propel the body through the 
air must be equal to the poycr of engine 
necessary to balance the direct fatl of the 
mass." Then appealing to a table of Ins 
own for the velocity of fall, he computes 
therefrom the requisite power. 

The Athentfiim comes to the same 
conclusion more shortly, by treating the 
machine as a great umbrella, qjr a para¬ 
chute; and, taking the load at two* thirds 
of a pound to the square foot, concludes 
by the common theory, that tjie fall would 
be 18 feet per second, and the power re¬ 
quired to prevent it, GO horses. * 

This view o^thc subject treats the ma¬ 
chine just^as it would, if it had no hori¬ 
zontal motion through the air, and herein 
is its mistake. If this wiew were correct, 
no bird could sk itn as a rook does: it^m ust 
fall, according to it, at the rate of IS feet 
per second, if it be loaded with two-thirds 
of a pound per square foot; or about IG 
feet if loaded, as according to Mr. Bishop, 
with half a pound per square foot: and 
doubtless it would do'so if it had no pro¬ 
gressive motion. ■ Half an hour's walk in 
the fields is all that is requisite to over¬ 
turn this position. Kooks and daws will 
be found to proceed for 10 or 20 seconds 
together, without the slightest motion of 
the wings, and with very little apparent 
descent. To mention the last* instances 
I chanced to observe:—Half-a-dozen of 
these black-coated aeronauts were gam¬ 
bolling and curvetting on and aboui the 
upper branches of a tree in Kensington- 
gardens; one of them, in rising suddenly 
to avoid his fellows, nearly lost his hori¬ 
zontal velocity, and had to flap away 
sharply for a few strokes, to keep himself 
from falling; after a little more fun, he 
was again nearly at a stand-still, when 
two or three beats of the wings set him 
agoing, and he skimmed away within a 
few feet of the tops of the trees, not 
making another stroke until he had pass¬ 
ed oVer two trees, which I found to be 
about one hundred yards distant from 
each other; and no perceptible descent 
had occurred. Now, if he were then 
travelling at the ordinary rate of the 
crow, or say 20 miles an hour, his flight 
of 100 yards must have occupied about 
10 seconds; and instead of * being, as 
nearly as I could juuge, as far above the 
tops of the trees as ever, he ought, by 
the argument of the writers I have quoted, 

* Query—Is not this printed by mistake for 100 
horsepower I For 30 —?lii98*19. 
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to have been at the foot of them; for, 
certainly, they are not ft)0 fefct high- A 
few evenings afterwards, I chanced to 
cross a favourite field of a flock of tlirtc 
birds, where many instances occurred of 
much longer skimming flight than that I 
have described; # tliejr were the perform¬ 
ances of birds arriving at the field, and 
at the end of each, when the bird wished 
to conic to tnc ground, he had to dimi¬ 
nish his Jiorizontal velocity by circuitous 
descent, or to tuyn himself beak down¬ 
wards, so as to present the edge of tlic 
wings to the air, checking his coumi 
when near* the ground by regaining his 
customary position. In all these cases, 
the descent was very small, so long us 
tho horizontal velocity was preserved. 
Some of the birds, however, gave me a 
still bPttcr opportunity of judging bf the 
very small amount or the descent, for 
they skimmed along, for more than a 
hundred yards together, within less than 
a yard of the ground, which was that of 
a very level meadow: I could nurceivc 
very little descent, and at the end of the 
flight the birds got rid of their horizontal 
speed, cither by rising to the height due 
to it, and then gently descending, or by 
parsing beyond the spot at which they 
intended to -alight, and* turning round; 
or by raising the head and expanding , 
the tail so as to present as large a surface 
as possible at a large angle to thy air in 
front. It was clcaf, in every case, that the 
loss of the horizontal velocity was neces¬ 
sary to enable them to come to the ground. 
These are observations which any body 
may # easily repeat: I might readily add to 
them others which differ in appearance, 
but depend on the same principle; but 
these arc sufficient for my purpose. 

Now, here wc avoid all question as to the 
muscular power ofvilfc bird; that power is 
perfectly at rest, and the wings arc out- 
Btretchud and rigid; the living fabric has 
become strictly a moving body, governed 
Jby mechanical principles. But the re¬ 
sult does not accord with«the proposed 
theory; tl}c bird should fall JG feet per 
second, after attaining the maximum ve¬ 
locity ; but it falls scarcely at all. This 
.is surely enough to shake our faith iff the 
conclusions of our friends of the Rail¬ 
way Magazine, and the Athenaum. 

It, is important to know' something 
more of this discrepancy; for it is upon 
the magnitude of the velocity of fall that 
their adverse deductions are founded 
because with 9 given surface such ft 
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weight falls so rapidly, it requires such 
an amount of poiver to sustain it. If it 
fell less rapidly it would require less 
pop er; if it were in a denser medium, it 
would fall less rapidly, and, fts far as the 
argument of the Athenaeum goes, would 
require less power; if it were supported 
by a solid body it would require no power 
at all for its translation, except that re¬ 
quired to overcome friction fltc. 

Let us then trace back the argument 
by which this velocity of fall is establish¬ 
ed, and see whether itnvally applies to 
the case. It begins with the imaginary 
case, (which it never leaves,} of a free 
and single impact of each particle of the 
fluid, on a surface perpendicular to its 
path; and it supposes that w,hcn the im¬ 
pact is over, the particle as to all further 
effect,, disappears. On this supposition 
a body loaded with a pound to the square 
foot, should fall in air of atmospheric 
density, 29*15 feet per second, and with 
half that load, 20*01 feet; but the real 
fall is only, at most, 2*2 and 10 feet re¬ 
spectively. The body falls as though it 
were resisted, in manner according to 
the theory, but by a fluid of greater 
density. 

But this fact, so well calculated to keep 
true philosophic vigilance in action, is 
not all. The theory goes bn to show 
that if we still adhere to the supposition 
of a single and final effect of each par - 
tide, the force of oblique impact in the 
direction of the motion* of the wind or 

plane is — _/* = gin s r; ( Mechanics* 

Magazine , No. 1025, p. 261, aVtif the ' 
authorities there quoted,) and this repre¬ 
sentation of its amount allows for the 
error already discovered. It is in this 
state of the theory 4luU our authors* ap¬ 
ply it to this case, and it is precisely 
against that application that the ^caution 
l ventured to suggest at page 262, No. 
1023J was directed. Let us see what thq, 
theoretical result is worth by comparing 
it with experimental facts. 

The angles with which we have to do 
are small: Sir G. Cayley says, (Mecha¬ 
nic^ Magazine , No. 10?5, p. 264) that 
one in ten certainly exceeds that of most 
birds, and probably one in sixtertr- is 
nearer the truth. The first of these cor¬ 
responds to about 5° 42', and the second 
to 6° 35'; the only angle near to these 
yn the experimental table to which I 
."hall have to refer, is that of 5* to which 


therefore we will confine our attention. 
This table occurs in Hutton's Dictionary, 
Art. Repistaifce, and is copied in Gre¬ 
gory's Mechanics , vol. i. p. 563; and, 
psobably in other works. It gives the 
experimented resistance of the air, to a 
plane whose area was 32 square inches, 
set at various angles to*its path, qpd 
moving with a velocity of 12 feet per 
second. At 5° it states, that the resist¬ 
ance was *013 oz.; now the theory above 
described makes it only r 


/ 12 a x sin* 'b° x 16x32 \ 

(- S00* 144 — )*00°678o*. 

or but one part in twenty-two of that 
which it was really found to be. The 
immediate effect of this resistance on the 
plane is the same* in that direction, as 
wouldt be produced by a medium 22 
times denser than air, and in such a me¬ 
dium the body would fall, not 16 feet in 

( I B \ ^ 

—J 3*8 feet; and 


the *power required 1 , as deduced from 
these additional considerations, (but ac¬ 
cording to the principle of the Athe¬ 
naeum,) 1b not 60 or 100 horses, but 

* 


lbs. feet, 
/ 3000 x 3 * 8 x 00 


V 


33000 




20 * 7 horses- 


power. This conclusion serves to show* that 
the'“ answer” given by the writer in the 
Athftnteum is not to be relied on ; and it 
may* further suggest, though but inex¬ 
actly, the cause of the very small descent 
of birds while skimming. ‘ 

But the manner in which the subject 
is put in the Railway Magazine allows 
of a rejoinder to this effect:—“ Suppose 
the medium be so increased in density, 
and the direct fall so much retarded, it 
is still the same condensed medium, act¬ 
ing with a correspondingly increased 
effect, which resists the flight, as well as 
sustains the body, and therefore our con¬ 
clusion still holds good, that the power 
ofvthe engine to propel the body through 
the air must be equal to the power of the 
engine necessary to balance the direct 
fall of the mass." 0 To invalidate this 
conclusion, it is sufficient for the present 
to observe,- that it depends for its truth 
on the assumption, 4bat the fluid medium 
is in such a condition as to act with equal 
force in every direction; now with a 
dynamical disturbance so violent as to 
increase its pressure in one direction 
twenty or thirty times, we have no right 
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to assume any such thing, until we know 
something of the mode in which that in¬ 
crease of pressure is produced* and with 
what other effects it is attended. It*may 
strengthen our doubts of the correctness # 
of this assumption to remember, that the 
whole theory is based on the supposition 
that each particle disappear immediately 
after the impact, and that in the case of 
very oblique impulses it is evident that, 
on being reflected from the surface, the 
particles which struck in its anterior 
portion must greatly interfere* with the 
action of those which impinge on the 
hinder part but in what manner or to 
what effect is not*yet shown. 

It is then, perhaps, not too much 
to say, that neitner of these w'ritors has 
succeeded in showing th<? impossibility of 
Mr. Henson's success. And here 1et«nc 
observe, that my position is not that 
that inventor absolutely will succeed, 
(although I-think it highly probable that, 
he will,) but that we have not, in our 
existing science, the means, when fairly 
applied, of proving thai he will not; arid 
I trust the considerations adduced above 
will show, that if he has not the support 
of absolute demonstration, he has in his 
favour a degree of probability more than 
sufficient to justify the prudence both of 
his own perseverance, and of the expen¬ 
diture and confidence of his supporters. 

May 10th, 18-1.1. L.L. 

P. S. I hope soon, perhaps next week, 
to submit to your readers, with your per¬ 
mission, an examination of M. Chabrier’s 
theory of flight vhich was brought be¬ 
fore tnem by Mr. Bishop, and is given 
at considerable length in that gentleman’s 
able article on Motion in Todd’s “Cyclo¬ 
pedia of Anatomy and Physiology.” 

The Aerial sepeme is honoured with 
no less than three articles in the last 
number of the Artizan; of which the 
greater part of two is occupied with re¬ 
plying to me. My only answer is, to 
request such persons as may feel suf¬ 
ficient interest in the subject, to read all 
the original articles over again. As to* 
correcting the mistakes of the Artizan 
in this matter, as fast *w they occur, it is 
evidently a hopeleu task. 

Your correspondent, “ P.,” will Joe 
glad to learn that M'-,Henson adopts a 
device by which the wings are made pa¬ 
rallel to the plane, except near the foot 
of it, where the front edge of the wings 
is lifted, so as to produce the requisite 
angle of elevation. L. L. 


MB. PILBROW’s “ DISCOYBBY.” 

Sir,—It being the best, and,shortest 
mode of deciding on a disputed case in 
science, to show at once wherein lies the 
truth, and theipprove the same by prin-* 
ciples and lows which are undeniably na¬ 
tural, I shall follow the precept, by ad¬ 
mitting the possibility of the steam at the 
nozzle, or rather beyond the nozzle, of 
the discharging-pipe having a greater 
force than it had when within the boiler. 
And, for this reason, that'that which con¬ 
stitutes the force of* steam is not derived 
from cither the water within, or the fire 
beneath the boiler, but from the medium 
of space which exists every where, and 
into all things has more or lees free ac¬ 
cess ; and bcc^pse, also, there is the pro¬ 
bability that the steam, in passing through 
the “ thjee-quarters of an inch spaqe,” 
may acquire, from the air. in that space, 
additional increments of the said medium, 
which is the cause of all physical force 
in the entire system of nature. But, as 
my Philosophy* is not the Newtonian, by 
the greater portion of which all are misled 
—for it is not the philosophy of nature, 
—it is necessary that natural principles, 
and circumstances in support of advanced 
principles, should be stated, in order that 
others may understand by what steps 
the conclusion 'is arrived at, that, in par¬ 
ticular instances, the force of steam may 
be greater at a distance from, than within 
the boiler. 

All bodies being formed of inert, un¬ 
alterable atoms, possess no force, or 
means of ft.'cc, within themselves, and 
can experience no change, bodily or 
atomic, Ivat of a local nature, which im¬ 
plies motion, which is the effect of phy¬ 
sical impulse. Motion being the only 
physical effect, there must be a Cause as 
universal as motion; and the motion of 
the in^rt bodies of the planets indicates, 
that, as nothing short of a medium oc¬ 
cupying space can retain the whole host 
of heavenly bodies in endless motion, so 
in the impulsive pressure of this medium 
consists the sole physical fon,e of nature. 
One cause o? forcible motion is alone re¬ 
quired, such cause being universal, for 
the production of the common effect, 
motion; having in mind, that effect 
means the consequence of impulse pre- 

• The •• Philosophy'* of our esteemed corres¬ 
pondent, Mr. Pasley, forms the subject of an 8vo. 
volume, which be published in 183(i, and wMch 
it is Impossible to redd without hiph respect fbr 
the ability of the writer, however we may fee) com¬ 
pelled to dissent from his conclusions. [Ed. M.M.] 
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vious to result. . -And were all the atoms 
of terrestrial matter spherical, and the 
smallest interstices formed by atomic ag- 
graation, larger than the atoms of the 
medium of space, then woulft the medium 
of space be continuous from without to 
the interior of even the densest bodies, 
as is the surroundinf water with the 
water in the case of a submerged sponge. 
And then would the force 4f the general 
pressure externally exerted act on atoms, 
to collapse them together as solfd bodies; 
afterwards to contract them, or increase 
tlicir density; and, when exerted inter¬ 
nally, to expand bodies and convert them 
into air or vapour, according to the me¬ 
dium in which each may be circum¬ 
stanced. Thus, from the universal fun¬ 
damental principle, inertia —rof which 
Newtonians make an innate force —is 
dcduciblc consistently, and it may be said 
demonstrated, that the pressure of the 
medium of space is the physical cause of 
every physical effect—that is, of all mo¬ 
tion. 

While it is imagined that bodies have 
heat communicated to them by fire, the 
contrary is the fact universally. All bo¬ 
dies suffer loss by'fire, and heat has no 
physical existence. Heat is but a sensa¬ 
tion, which indicates that its remote cause, 
the fire, is not hot; as the sensation 
sound indicates the fact, that a bell nei¬ 
ther includes nor makes material sound. 
The pfbmoting cause of a sensation has 
no similitude with the Sensation. Heat 
is one of our feelings. The natural fact, 
then, is, that all bodies suffer loss by 
means of fire: paper, candles, all kinds 
of fuel, the iron bars of stoves, atufhitts' 
of pokers, all suffer loss; even the air is 
deprived^of -its oxygen by fire and com¬ 
bustion. Thus, from the law being ge¬ 
neral, communicating and radiating the 
physical non-entity heat, is cvidently*false 
philosophy. t 

When bodies experience no loss of 
weight or derangement of texture by fire c 
they suffer loss of free electric matter 
only. Of this matter the cylinder of the 
electrifying machine contributes little or 
none when revolved before a fire; its 
electric atmosphere is forced from it, and 
towards the fire. 

The loss suffered by water on the dire 
consists of one or more of the elements 
of the water, which is forced downwards, 
collects on the bottom of the vessel, as 
may be noticed in glass retorts and bright 


saucepans, in the form of small air-bub¬ 
bles, which arc eventually forced through 
the bottom into the fire. The whole of 
the portion of water thus de-electfized 
gas been decomposed: it has lost to the 
fire some elementary matter—the com¬ 
plement of its elements is thrown over. 
The latter are not the whole of steam, 
their volume being many hundred times 
less than*that of steam is proof. m 
The elementary matter forced out of 
the water into the fire is succeeded by 
an influx df the medium of spacp, the 
quantity and force of whicn expands the 
water, and throws out, atethe %ame time, 
the elementary .matter just mentioned, 
which, with an enormous accession of the 


medium of space,.altogether form steam. 
The force, therefore, of steam is derived 
from* the pressure of this medium. Steam 
becomes converted to water as it acquires 
elementary matter of the sanop kind as 
that of which the water it was formed 
had been deprived by fire. The return 
of this matter displaces the mediunof of 
space, and water is the result. Cold being 
but a sensation, there 4s no such physical 
agent concerned in the formation of water 
from steam: unalterable matter cannot 
be made hot or cold. He who shall first 
galvanize, or otherwise de-electrize water, 
as is done by means of fire, will be en¬ 
abled to pay oft 1 the national debt 1 
Now, as the fire is constantly dc- elec¬ 
trizing the water in the boiler, and as the 
area of the boiler is of a limited space, it 
would appear that much more of tne me¬ 
dium of space would chter the boiler, 
were there space for its reception; which 
seems proved by the steam being forced 
against the safety-valve, so as to make 
it give way, or if not, to explode the 
boiler itself.? From which it is conceiv¬ 
able that steam, when suddenly let off 
into the cylinder or chest, ana instan¬ 
taneously allowed to pass through a nar¬ 
row tube to impinge on an object* only 
three-fourths of an inch distant—that in 
its passage through the air from the dis¬ 
charging orifice it mayacquire an additional 
portion of the medium of space, and if so, 
the increased impetus of the steam is 
nothing improbable, arid without having 
recourse to the motion of velooity, which* 
is an element of momentum, begetting 
power which includes matter and velocity. 
Velocity is another name for motion; 
motion is an effect, and implies that it has 
for cause something physical, and in a 
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state of force; which some thing, or body, 
is perfectly distinct from that which is put 
and kept in motion, or in a state oft velo¬ 
city. As the effect, motion cr velocity, 
must become cause to increase itself, the? 
irrationality of the idea is evident. Then, 
when wc deduct the philosopher’s,heat, 
also,«r-wliat arc ail these but effects of phy¬ 
sical impulse, force, motion and velocity ? 
WhaCWemains for the acting cause among 
the inert masses of solids, fluids, and air, of 
which the world is composed, to originate 
motion, produce expansion ancf give force 
to steam, if wc do not refer # to the uni¬ 
versal cause? which keeps the planets in 
motion, and which, from its universality, 
indicates that it has universal services to 
perform ? . 

The acquired force of steam after leav¬ 
ing the boiler, which constitutes the uis-’ 
covcry of Mr. Pilbrow, was discovered 
also by Mr. Parkes, C. £., in the year 
1811, and recorded in the Mechanics' 
Magazine: wherein it is stated by Mr. 
Parses, himself, that V this extra forfie, 
or percussion stroke, has been given to 
the piston by a fordfe which is perfectly 
distinct from the steam's elasticaforcc." 
The steam, from being suddenly let into 
the cylinder, permits some additional 
portion of the medium of space entering 
with it,' but which quickly subsides; ana 
this extra quantity it is which con¬ 
stitutes the extra force of Mr. Parkes, 
as a similar acquirement docs Mr. IJil- 
brow’s extra force beyond the nozzle* of 
the orifice of discharge. The principles 
and theory arc*thc same in both in¬ 
stances ; and the whole which has been 
stated as the philosophy of steam is per¬ 
fectly consistent with the inert nature of 
matter. • 

W-hile the anti-natural, thc«false philo¬ 
sophy of the present day continues to be 
maintained, no wonder, thattfrom want 
of a natural basis of philosophising, the 
most cogent reasons, and most strictly 
inductive reasoning should be unproduc¬ 
tive of unity of opinion as to the modus 
operands by which results arc brought 
about. Although results are always such 
as they should be, thfir illustrations are 
all fallacious, and "but mere guess-work 
wherein cause, procedure and effect, are 
not consistent with Hie inertia of mat¬ 
ter. The numerous causes so arbitra¬ 
rily assumed in modern philosophy, 
stand self-proved to be of mere 
fanciful origin, by illustration so fre¬ 


quently requiring the assistance of ana¬ 
logy, which, in the end males thh auxilfar 
stand for the principal analogy. The 
moBt preposterous examples, such as the 
increase of sound by means of a trumpet, 
are brought forward to prove that motion 
increases motion, velocity increases velo¬ 
city, and that^he degree of impact is in¬ 
creased by velocity increasing itself j all 
of which amounts to the absurdity of 
effect becojning cause of its own increase; 
and the analogy wholly fails by sound 
being nothing material, and only a sense- 
excited mental effect, a sensation. A 
falling body being accelerated, is not an 
analogous but a parallel case with that of 
increased force of steam at a distance 
from the boiler, it being in reason evi¬ 
dent that increase of effect can only arise 
from additional impulse, or wher£ the 
impulse is always equable, from more of 
the impelling cause acting on that which 
is impelled. 

On the whole, I am inclined to think 
that the acquired additional force of 
steam is not available for mechanical pur¬ 
poses generally, and that as long as 
steam is the best-known applicable power, 
the use of the modern steam-engine is 
in no danger of being circumvented. 
But I do think that English talent and 
English art will yet grapple with nature's 
own power in an unincumbered state. 

Ti H. P^jllaET. 

Jersey, April 1843. m 


FORCE OF IMPACT OF JUTS OF STEAM.— 

. MR. CIIBVERTON IN REPLY TO “ PROBE." 

* • • 

Sir,—Allow me a few lines to pat myself 
right with your correspondent “ Probe," in 
explanation of my remark and admission, 
in the case of Mr. Pilbrow's experiments on 
the impulsive force of a jet of steam, 14 that 
the pressure of impact may be greater than 
that whiiji remotely originates it." To this 
your correspondtnt objects, that it is equal 
saying, 44 that an effect may be grfater 
an its cause," but he will not continue in 
this opinion, when his attentiSn is <hrawn to 
the qualifying word 44 remotely,* which en¬ 
tirely removes anything- paradoxical in the 
remark. Besides. I had previously more, 
explicitly stated, mat the impulsive pressure 
is not derived immediately from .the boiler, 
44 but is generated anew, and is the result of 
the mq/nentum of the effluent current, or of 
the generating pressure and velocity com¬ 
bined." 

If the pressure in the boiler, and that on 
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the impelled point be one and the same by 
immediate coran^ipication, as in the usual 
mode of employing steam, it is of course, 
impossible that the bitter should exceed the 
former; for in such case the effect would 
indeed "be greater than its cause;" but 
the cause of impulsive pressure in the way 
of impact is not the boiler pressure (except 
remotely) but the impinging force of the 
issuing steam, and this cause is adequate to 
produce a pressure of implct; not only 
greater, but more than double that which is 
in the boiler, in consequence of tfie velocity 
with which it acts. Thif doubling or more 
of the pressure, of which Mr. Pilbrow and 
Scalpel think so highly, is however but a 
poor compensation for the increased con¬ 
sumption of steam, which proceeds at the 
rate of the same immense velocity which 
obtains for '(hem this slight Advantage, so 
that ipstead Of the effect being greater than 
the cause, it is as much less as the Velocity 
of the impelled point is less than that of the 
jet of steam ; the pressure on such point at 
such velocity being assumed to be equal to 
that in the boiler. If indeed, the double 
pressure at this point, as obtained by Mr. 
Pilbrow when it is immoveable , could be 
retained undiminished at whatever velocity 
it might be impelled, which 1 fear is the 
delusion that has proved an ignia fatuus 
both to that gentleman and your correspon¬ 
dent Scalpel—why then " the grandest and 
roost original discovery of the’ age," would 
bo nothing less than the perpetual motion 
itself, for the effect would rise even at a 
duplicate rate superior to the cause; but I 
should hope they need nqt to be informed, 
that if the impelling und impelled velocities 
be equal (which by the bye would require 
an assisting force equal to the motion) the 
pressure would be nothing, and the whole of t 
the power would be lost instead tifSeing 
doubled. 

Your correspondent ** Probe" will there¬ 
fore perceive that it is not the pressure of 
impact alone being greater than that yrhich 
remotely originates it, which will give* Mr. 
Pilbrow an effect greater than its cause, but 
that to afford this result thcyiroduc'i of such 
pressure, multiplied into the velocity at which 
it is obtainable, must be greater than the 
product of tlfc boiler pressure multiplied 
into the velucity of the effluent< steam; for 
the character and operation of the power is 
no% widely altered front tho£ of simple 
pressure acting slowly, as in a piston engine. 
The velocity of the steam is now prodigious, 
and must be made an element the estima¬ 
tion of the cause; and besides, it no longer 
acts with the velocity of the effect, bVit al¬ 
ways at a rate necessarily superior to it; 
therefore in instituting a comparison between 


cause and effect, both factors of the power, 
velocity as well as pressure, must be taken 
into the account for each; and their .respec¬ 
tive products will show, that to whatever 

S tent the pressure of impact is superior to 
at of the boiler, it is dearly purchased by 
the velocity of the effect being to a much 
more than a corrwponding^xtent inferior to 
the velocity of the cause. •• 

It seen^s scarcely necessary to say, that it 
is the whole pressure of the impact which is 
taken; and that the comparison is made be¬ 
tween if and the boiler pressure on out area 
equal to the Aperture from which the steam 
issues.* It is not now to be expected that 
these pressures should be ( {qual, any more 
than that the pressure of a weight should be 
the same when resting on a surface, as when 
allowed to fall upon it from a height. 

A greater paradbx than what "Probe” 
suppeses to exist in the present case, and 
suggested by his remarks, is this—any 
pressure upon the shorter arm of a lever* 
"is greater than that which (no^ remotely) 
originates itand yet, however much 
there is an appearance in this instance of 
" tile effect being greater than its cause, 19 if 
cannot be so in reality; but I shall leave the 
explanation as an amua'ng exercise to those 
who mag regard the subject as something 
curious. c- 

The experiments to which your correspon¬ 
dent X. Y. Z. alludes, must have been made 
with an impinging jet of water leaa than the 
surface on which it struck, and therefore, 
are not analogous nor applicable to the floats 
of paddle wheels. When the jet is equal 
to, nr greater than the surface, the resist¬ 
ance does not vary so much with the form 
that is given to it. 

I am, Sir, yours, &c.,’ 

Benjamin Ciieverton. 


DISCOVRRY OF A. METHOD OF INSTANTA¬ 
NEOUSLY Extinguishing fire, by dr. 

CLANNY. 1 

Sir,—I take leave to inform you, for 
publicationyour very valuable Jour¬ 
nal, that I have recently perforated a 
series of experiments with muriate of 
ammonia, in solution, as a medium for 
extinguishing fire. I use it in (he fol¬ 
lowing manner;—to every gallon of water 
I add five ounces pf the salt, and with 
this solution a large fire was instantly 
extinguished. 

To you* Sir, it {^unnecessary to point 
out or explain tnc value of this dis¬ 
covery. 

I am, Sir, your obedient servant, 

W. Reid Clanny, M.D. 

Sunderland, May 9, 1843. 
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DR. CRANNY'S METHOD OF BURNING SMALL 
COAL. 

Besides the important discovery announced 
in the preceding letter, of the use which may 
be made of muriate of ammonia in the ex- 
> tinction of fires, Dr. Clanny has made an¬ 
other ^ipgularly ingenious and successful 
application of it to the burning of small coal, 
(called IK the northern coal districts duff,) 
which, for want of some .cheap method of 
solidifying it, has been hitherto treated as 
mere refuse. We extract the following 9 ac- 
count of it from a^communicatidn by Dr. 
Clanny to the Northern Timet of the 21st 
of April. 

“ It has for some weeks "been known to 
several of my respected friends, that [ h;^e 
been enabled to make a very lively and 
agreeable fire of duff coal in my own house. 
It may be needful to mention that, several 
years ago, I performed a series of ex¬ 
pensive experiments upon this subject, 
and aAomplished that which was by many 
persons considered as a desideratum, namely, 
the solidifying of duff (gr culm; but when 1 
calculated the expense, 1 found, (a^j our 
neighbours have it,) that “ the game was not 
worth the candle,” or, in other words, the 
expense was so considerable, that the profit 
would thereby be absorbed. Reflecting that 
the duff is formed of the purest part of the 
coal, taken from the best coal scams, ifc 
struck me that, if 1 could render common 
strong brown paper to a certain degree in* 
combustible, 1 might, within a small ready* 
made dry hag of this description, include a 
portion of the duff dbal, which, when placed 
upon a ready-made fire, would become caked, 
and in that process give out gradually a clear 
flame, and be kept up for any length of time. 
For this purpose I tried saturated solutions 
of a variety of salts; and having^with such 
■ solutions, sufficiently moistened brown paper, 
and having it afterwards suitably dried, l sub¬ 
mitted the duff to trials in parefils by the 
agency of such paper. I need not detail the 
results, for the same reason that I considered 
it unnecessary to detail the processes by 
which the duff was solidified, more especially 
as such processes are of no value, compared 
to the successful plan which I ultimately 
adopted. I found that tHe'common muriate 
of ammonia (hydroefflorate of ammonia of 
chemists) answers the purpose admirably, 
and which I employed iiutfce following man¬ 
ner s—-Dissolve one ounce of the above- 
named salt in twenty ounces of-common 

water,* which will serve to moisten a quire 
---■ - . 

* Dr. Clanny states, In a subsequent communi¬ 
cation to the “Northern Times,*that there la an 


of the largest strong brown paper, such ns is 
manufactured by Messrs. Uut£pn, in our vi¬ 
cinity, which is excellent in quality, and very 
moderate in price. As soon as this paper is 
^carefully dried indhc sun, or before a fire, it 
may be cut into pieces suitable, for forming 
parcels—say about the size of a pound of 
brown sugar—taking ^tre that the duff be 
not moist; and, tor convenience, I use pack¬ 
thread, which I render incombustible, to a 
considerable extofit, by the agency of the 
above-mentioned solntion. Half-a-dozen of 
such parcels will make a tire which may be 
burnt in a couple of lftmrs, or, by husband¬ 
ing it, the fire may be made to lust for six or 
eight hours. The muriate of ammonia way, 
in retail be had ut a penny an ounce—per¬ 
haps, if from the manufacturer, it would 
cost half that sum. Any coal-owncr, who 
may desire it, ftiay see specimens at my 
house, and also the very agreeable fire tljcy 
make, itie cinders from this fuel are, per¬ 
haps, the finest ever seen, as the caking pro¬ 
cess is perfect, and the coal of the. finest qua¬ 
lity. Muriate of ammonia is now greatly 
reduced in price, and I ntn informed it is 
manufactured in large quantities at the dif¬ 
ferent gas-works. The fires from the duff 
coal, such as. described above, give out no 
noxious gases, nor any effluvia. 

“ P.S.—A few weeks ago, I transmitted 
to two of my personal friends, (who are 
greatly distinguished in the walks of practi¬ 
cal science,) abundant specimens of my duff 
coal; and 1 have much pleasure in stating 
that both these gentlemen, by letter, gave 
the process and the fuel their unqualified 
approbation, couched^n highly compliment¬ 
ary language. These letters may be seen at 
my house.” m 


’ • FLIGHT OF BIRDS. 

Sir,—The following particulars from 
the Journal of Tyerman and Rennet's 
Missionary Voyages and Travels, com¬ 
piled by James .Montgomery, (vol. i. 
8 vo. I fro I,) seems particularly deserving 
of notice ;e at a time when men appear 
determined to taft to themselves wines 
and fly to the uttermost parts' of toe 
earth. • 

Speaking gf a species of sea-fowls, 
called by sailors Molly-mauks (a variety 
of the Diomedea fuliginosa ,) they thus 
describe two that*were taken, as they 
passed Cape Horn. ' . •> 

“ IkU bird is about the bulk of a goose 
in body^but the .expansion of the wings, 

error la these proportions. “ One ounce of muriate 
of ammonia should be dissolved in ten, not twenty, 
ounces of water; and if the water be warm, the so¬ 
lution will be instantly accomplished." 
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though these are remarkably arched, reaches 
seven feet. Their flight is very graceful, 
and performed with little apparent exertion ; 

. though long in the air, they are seldom seen 
to flap a pinion, whether they rise or de- * 
trend, go with the wind, or sail against it. 
The plumage on the back and upper parts is 
dark blue, and white Ciencoth. When they 
alight on the water to seize their prey, these 
large fowls buoy themselve^over the surface, 
with their wings balancing above their 
bodies, either to preserve their steadiness, 
or to be ready to tak^ flight. When placed 
upon deck they are uuable to raise them- 
selves from the level; and when upon the 
sea it is curious to watch them taking ad¬ 
vantage of the tops of the waves to mount 
aloft. When the water is smooth, they 
seem to run upon it with (their feet for a 
great distance, and then rise very gradually 
before they can obtain full play*for their 
wings.”—(pag»34.) 

As this passage will doubtless prove 
especially gratifying to those mechanical 
flyers whose wings arc not yet quite 
fledged, so perhaps another, occurring at 
page 39 of .the same work, may afford a 
hint anticipatory of what mqy probably 
be further accomplished hereafter. Many 
Sheer-waters were flying around the 
ships— 

44 These birds appear to be equally fitted 
to fly in both elements; for when they dive 
after their prey, they move in pursuit of it 
under water with a velocity and force hardly 
less Mian the speed and the power that carry 
them through the air.'? 

Though I entertain no high expect¬ 
ations of existing attempts \c effect aerial 
transit, still It should not be overlooked, 
that if we nothing attempt, wq pan nr- 
thing gain ; and, besides, there is always 
something to be learnt, as well from the 
failure as from the success of experi¬ 
ments. As respects mechanical flying, 
it may be justly asserted that it l .is one 
of those things which is of very doubt¬ 
ful practicability, an<^ which, if even 
attained, is of the most uncertain utility. 

I am, Sir, yours, &c. 1 

D. 


moving at the rate of 100 miles an hour, 
with a pegiendicular mast 100 yards high, 
and% 5 lb. iron ball were released from the 
top of that most, would it alight on the deck, 
at the same distance from the centre of the 
bottom of the mast as it was released from 
at the top ?” 

If the mast were at? that moraeyt truly 
perpendicular, the vie inertia of the ball 
would*nndoubtedly operate in bringing it to 
the precise point, named in the question, and 
there it would descend, if the ^arth were 
absolutely at rest; but, as the earth per¬ 
forms a complete revolution upon its axis 
every tweaty-four hours, anti generates in 
this motion a great d££ree of centrifugal 
force, increasing in direct proportion to the 
distance from the centre, the ball and the 
top of the mast .being more removed from 
th^ centre than the bottom of the mast, will 
have a greater relative velocity from west to 
east, and consequently the ball will fall a 
little to the east of the point named. Tlr's 
fact was practically demonstrated by Galileo, 
who dropped a stone from the top of the 
leaning tower of I^sa, And found that <*t did 
not descend in a truly vertical line, but 
passed a little to thq, eastward. The same 
principle applies conversely. If a ball le 
projected in a vertical direction into the at¬ 
mosphere, it will not, when it reaches its 
highest elevation, lie immediately below the 
zenith, but, ascending in a gentle curve, it 
will arrive at a point a little to the west of 
(he meridian of the observer. 

I am, Sir, yours respectfully, 

0 XsHAM BaGGS. 

•April 20,1843. 

[Mathematically speaking, some allowance 
must, no doubt, be made for the centrifugal 
action of the earth; bnt in a height of 100 
yards—that of the mast, in the case sub¬ 
mitted from Oldham—it is so small as to be 
practically* inappreciable. Besides, if the 
question ie to he considered in that light, a 
farther correction must be made for the lati¬ 
tude of tire vessel at the time of the observa¬ 
tion ; the surface velocity of the earth vary¬ 
ing between London and the equator, to 
the extent of no less than 477 miles,— Ed. 
,M. M.] 


ABBTRA CTS OF SPECIFICATIONS OF ENGLISH 
O '• FALLING flopiE*. PATENTS RECBNVLY ENROLLED. 

' ^Sjr,-^The reply given to the question of • Join*? Oliver York, of Upper Coles- 
‘ypttr Oldham correspondent is amply suf- hill Street, $*,ton Square, for im- 
ftaettt for all practical purposes. If, how- provements in Me manufacture of axles for 
ever, he wishes, for mathematical accuracy, railway wheels. Patent dated 1842; Speci- 
there is a force in operation beyond that , fication enrolled April' 8,1843. 
named, which slightly influences the result. Hie iron which i^tO' fonmthe axle is first 
The query is this.' Suppose a vessel made of the shape of- a semicircular plate, 



SPECIFICATIONS OF RECENT ENGLISH PATENTS. 


391 


os shown in the sectional view, fig. 1. Such 
collars and raffs os may occur ip the axle 
are formed upon the plate previous to weld, 
ing (and not put on as in a former patent 
of Mr. York’s referred to,) which welding 
may be accomplished by means of the ma¬ 
chine afterwards described, or by any of the 
commqp methods of welding. Or the "axle 
may be made of three or more pieces, which, 
after biqpg brought to the proper form os 
shown in fig. 2, are to be tied together and 
welded as <n the former case. • 

Pig. 1. Fig. 2.* 




• Fig. 3. # 

The closed ends are formed by ham¬ 
mering up ‘part of tfee axle as shown in 
figure 3. Another method proposed for 
making the journals, is to insert ftto the 
hollow of the axle another piece, which, 
when the whole are welded together, forms 
a sufficiency of material, out of which the 
journals may be wrought. 

It has been found thut in general ax^es 
break immediately at the nave of the wheel; 
now to prevent any such uccidcut tal^ng 
place, either with a solid or hollow axle, 
Mr. York proposes the forms represented in 
figs. 4 and 5; a a* is a ring composed of two 

Fig. 4. Fig. 5. 




pieces, which embfhee, without closely ad¬ 
hering to the Bhoulder b on the^axle; .and 
form a bearing whiclwtf 110 more liable to 
fracture at one part than at another. The 
ring is' attached to the wheel by the screw 
bolts e c, so that the axle and wheel will be 
held together, although a fracture -should 1 
take place at the nave. Other methods of 


forming bearings upon axles are shown in 
figs. € and 7. The pieces upon which the 


Fig. fi. Fig. 7. 



journals are formed, are fixed to the wheel 
with keys, arffl the axle is also fixed to 
them hy the same means. 

The machine hy which the welding is to 
be performed i#representcd in fig. 8. 


Fig. 8. 



It consists of two semicircular dies which 
which move in guides which form the sides 
the machine. On the top' there is a 
revolving shaft, with a crank, from the -end 
of which a connccting-rod proceeds, which 
gives a vertical motion to the upper 
die. During the intervals of its accent and 
descent, the axle which has been previously 
brought to a welding beat is moved about, 
and the tnion completely formed. The un¬ 
der die is tempered by screws worked ^roin 
below with a wheel so as to suit the exact 
size of axle or journal require). 

Fig. 9 is f perspective view qf a method 
of forming cranks for locomotive wheel 
axles. The various pieces are foiled of the 


•Fig. 9. 
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crank shape, so that the reed, or fibre of the 
metitl nfty rutf in the course marked by the 
arrow. 

, Mr. York also proposes to have pieces of 
metal cither iron or steef, upon which the 
journal is formed to he connected to the 
ends of the axle by a cotter, the position of 
which is b- within tUb natfc of the wheel to 
prevent fracture taking place ; which pieces 
are made moveable, in ori^r that they may 
be replaced when worn out. 

Lastly, Mr. York proposes the formation 
of hollow shafts of cas( steel, by first casting 
a piece four or five feet, and drawing it out 
by the machine above mentioned, to the pro¬ 
per length, and forming the*requisite jour¬ 
nals thereon. 

Mr. York’s chums are as follows:—1. The 
formation of hollow axles otf two pieces, us 
shown in fig. 1. 

2* The formation of axles out of three or 
more pieces, where the internal diameter is 
not less than half the extemul. 

.‘1. The formation of journals on hollow 
axles by means of a piece inserted into the 
hollow of the axle as before explained. 

4. The connecting solid or hollow axles, 
us in tigs. 4 and 5. 

5. The forming bearings in the manner 
represented in figs. 6 and 7. 

fi. The welding by means of dies as shown 
in fig. 8. 

7. The construction of loooniotive cranks 
as shown in fig. 8. 

8. The connecting of iron or steel bearings 
which admit of being icpluced when worn, 
and tflb application of cast steel to the forma¬ 
tion of hollow axles. 1 

John George Shirley, of Bruton- 
STREET, BeRKELEY-SQUARE, StiDDLFR, for 
certain improvements in saddles. Patent 
dated Oct. 6, 1842; Specification* carolled 
April 6, 1843. •• 

The first of these improvements consists 
in having the “ pauuel ” quite, detached 
from the “ tree in saddles tins has not 
heretofore been the case, which is the* cause 
of frequent annoyance; as for instance, 
when the pannel gets wet, the Baddle can 
not be put before u fire to tlry, because the 
othdt materials of which it is composed ar# 
liable to be injured by the heat. Mr. Skip- 
ley attaches tlic “punnel” to the “tree” 
with springs, which when pushed into their 
place are not easily withdrawn, but yield to 
pressure, applied for the ( express purpose, 
when the pannel ifl required to he taken 
• out to dry,'repair, &c. To the under |ide 
of thd “ tree ” there are thongs attached, 
by which moveable pieces of thick felt dining 
may be attached thereto, and one piece rea¬ 
dily changed for another, so that the same 
saddle which fits one animal may be made in 


a few minutes to answer for a larger. These 
thongs also serve to attach metal plates by, 
instead of the lining, on occasions when it 
is required to carry a definite weight, as in 
racing or steeple chases. Mr. S. also forms 
the " tree ” of bars of steel and whalebone, 
or gither separately. The “straining” is 
formed of whalebone and canvas, being at¬ 
tached to the saddle in the usual manner. 

The* patentee claims 1. The ccAnccting 
the “ pannel ” to the “ tree” with springs 
or hooks. 

2. Tho*using of moveable felt linings. 

3 % The attaching of metallic plates for ad- . 
ditional weight. « 

4. The formation of me “tree” of bars 
of steel and whalebone, separate or com¬ 
bined. 

Peter Kagenbuscii, of Lyth, in the 
County of York, Dyer, for certain im¬ 
provements in the treatment of the Alum 
Rock or Schist, and in the manufacture and 
application of the products derived there¬ 
from. Patent dated 13th of October, 1842 ; 
Specification enrolled 13th of April, 1813. 

*Mr. Kagenbnsctfi makes four distinct 
claims :—The first is, for making “ Water 
1 leaps ” or heaps of #he alum shale broken 
small, and sprinkled with water as the heap 
is laid? The heaps are to be plastered over 
in the usual way, and are to stand from , 
three to eight months. 

The 2nd, for burning these “ Water 
heaps,” at the expiration of this time in 
ki|ns or close heaps with turf / wood or coal 
may be used. 

JTbe 3rd, for steeping the alum shale, 
wlwn burned, in the pits along with kelp, or 
for steeping kelp in raw alnm liquor, in the 
proportion of three quafters of a ton of 
kelp to as much alum shale, or alum liquor, 
as will yield one ton of alum. 

And the 4 th, for burning the exhausted 
shale on iron plates, alone, to make pn^zo- 
lana, or with lime, in kilns,—made into bricks 
or lumps for hydraulic cement. 

In order fully to appreciate these im¬ 
provements, it is necessary to inform onr 
readers, that the aluin rock on the Yoijcshire 
coast yields, besides alum, another salt in 
equal quantity, which is a mixed sulphate 
of magnesia and iron. This salt formerly 
was suffered to run into the sea, but of 
late years about one half of it has been 
preserved for sale A all the works—the 
Bonlby works alone, recovering the whole of 
the sulphate of magnesia entirely free from 
iron. About one tow of pure sulphate of 
magnesia may be obtained for every ton of 
alum by proper management. 

It is well known that some of the alum 
rocks on the Continent, yield alum by spon¬ 
taneous decomposition, which is the object 
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intended to be effected by the first claim in 
the present patent; and it is qqually well- 
known that the Yorkshire alum sfehlst will 
not, and the fact is noticed in a paper pub¬ 
lished in the 12th vol. of the Phil. Trans.* 
for 1676, p. 1052, by D. Colwell, Esq., 
in which he says, “ the rotjjc expose^to the 
air wd moisture* crumbles and produces 
green vitriol, but being bunted is fit for 
alum.’4 And we have the authority of the 
late Mr. Sowerby, of Whitby, that such a 
mode of..heap making was tried at the Mul- 
gravc works without success. • 

The second claim is for the employment 
of turf as fqpl. • 

The third claitft is for the exclusive pri¬ 
vilege of ‘‘advancing backwards” to the 
rudest mode of employing kelp, described 
in the paper above alluded to as “ practised 
commonly in the alum works in Yorkshire, 
from Scarboro’ to the River Tees,*' but long 
since laid aside. 

Muriate, or sulphate of potash, or sul¬ 
phate of ammonia, are now used by alum 
makers as the source of the alkali necessary 
to lbrm alum—the pot«di salts being obtain¬ 
ed from kelp. 

One ton of ubsi^utely pure muriate of 
potash (K Cl) will yield potash equivalent 
ty 6£ tons of alum ; but it is found? in prac¬ 
tice, that not more than from 4 to 5 tons 
of alum are produced from one ton of the 
muriate of potash of commerce. Now, one 
ton of kelp yields from 5 to 6 cwt. of such 
muriate. The Patentee then, we see em¬ 
ploys about the practical equivalent of kelp 
to produce a ton of alum, but he would ap¬ 
pear to be altogether ignorant of the* fact 
that the carbonate of soda, and sulphuret 
of sodium includbd in the kelp will as far as 
they go, decompose his alum, and that the 
sulphate-’of soda will remain in his “ mother 
liquors" to contaminate the sulphate of mag¬ 
nesia by which means he will commit, we 
hope, an involuntary fraud ffpon the pur¬ 
chasers of this latter salt. * 

There is another mischief to the alum 
maker, in this rude mode of employing kelp, 
which may not be generally anticipated. An 
eminent chemist has informed us, that he 
has proved the presence Of sulpho-cyanogen 
compounds in kelp, by their producing the 
char acteristic blood red colour with the iron 
in the alum liquor. This has already been 
productive of seriou# injury to the alum in 
the Mulgrave WBrks from'the employment 
of muriate, of potash drenched, with .kelp 
“ mother liquors." 

The fourth improvement, “ for burning 
the exhausted shale on iron plates alone" is 
not likely to be interfered with by cement 
makers, whose object is to make money at 
the same time. 


It has been for a long time the opinion of 
the best chemical authorities that the “ arti¬ 
ficial alum makers" on the Tyne, will in 
time supersede the "natural alum makers^’’ 
as they are incorrectly termed, seeing that 
the process followed by each is equally arti¬ 
ficial : and these improvements do not tend, 
in the slightest (degree, to shake that 
opinion. 

John Uird,. of Manchester, Ma¬ 
chinist, for ‘certain improvements in ma¬ 
chinery jar raising or forcing of water and 
other fluids, whici J said improvements arc 

' also applicable as an engine to be worked by 
steam, for propelling vessels, and other pur. 
poses. Patent dated July 7, 1842 ; Speci¬ 
fication enrolled January 7, 1843. 

The first and best of these improvements 
is one which yre are saved the trouble of de¬ 
scribing, by a former article in our Journal, 
in whieh they happen to have been already 
described most fully and circumstantially, 
that is, two or three years before they were 
invented by Mr. Bird. In our 29th vol., 
p. 321, we gave an account of a very inge¬ 
nious rotary steam-engine, patented by Mr. 
Edni. B. Rowley, of Manchester, whiehis pre¬ 
cisely the same as that now repatented by 
Mr. Bird? The only difference is a differ¬ 
ence, not in the thing, but in the name given 
to it. Mr. llowley called his invention a 
rotary steam-engine, which might also be 
applicable as. an apparatus for raising or 
forcing water ; while Mr. Bird colls his an 
apparatus for raising or forcing water, which 
may be also applicable as a steam-engine. 
Indulgent as our patent law is to hew ar¬ 
rangements of oldlthiugs, we hardly think it 
will extend its protection to such amere titular 
transformation as this. It falls greatly short 
even of the often-quoted, and quoted only 
to h? (prided, case of the attempt to infringe 
Mr. Watt’s patent for the steam-engine, by 
turning the engine upside down ! There the 
thing was reversed, here it is the title only. 
The coincidence between the two patents is 
the more remarkable, that both the patentees 
are Residents of the same town. What if 
they should happen to be next door neigh¬ 
bours ! • 

a Mr. Bird’s second improvement insists 
in constructing paddle-wheels on the same 
principle as the pumping Apparatus. The 
paddle-whtcl is made to dra\9 in its horns 
(boards) by a projecting cam piece, as soon 
as they pass the noint of deepest immersion, 
and every moving part has its regulating 
spying, in order that this constant moving 
out and in may be effected with all the pre¬ 
cision and regularity of clock-work, under 
the greatest strains, and throughout the 
longest voyages. This certainly Is Mr. 
Bird's own, (though, by the way, not co- 
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vered by hia title;) Mr. Rowley seems to 
have bad^io idijjt that steam paddling was so 
easy an affair. 

A third 44 improvement’’ consists of a 
pump, of the following construction. A 

olving shaft passes across the top of tin 
cylinder, immediately under the cover, and 
is connected with the fustop by a scries of 
cross lcvp> s, on the lazy-tongs principle, so 
that as the shaft is turned in one direction, 
the tongs are collapsed, add draw up the 
piston along with them, whiter on being 
turned the reverse way, the tongs expand 
and thrust down the piston. This lazy-tongs 
piston-shaft (!!!) is another of Mr. Bird's 
own. m 

The specification describes, fourthly, a 
mode of converting a rectilineal into a cir¬ 
cular motion, by means of a vertical rod 
screwed at top and bottom in contrary ill¬ 
icit t ions, which serves the purpose both of a 
vertical piston-rod and a horizontal revolv¬ 
ing shaft. 

And, fifthly, a mode of packing pistons 
with cork, instead of any of those matcriuls 
commonly employed—the cork being insert¬ 
ed between two plates, (which constitute the 
piston,) and pressed outwards by screws. 

APPLICATION OP THE ABGAND FUBNACB 
TO STEAM-VESSELS. 

We have been favoured with a tabular 
summary of the answers returned by the 
commanders and engineers of seventeen dif¬ 
ferent steam-vessels, to which Mr. C. W. 
Williams's Argand Furnace has been ap¬ 
plied, respecting the adwntages realised by 
it. The vessels are the*Hibernia, Ballina- 
sloe, Nottingham, Athlone, Royal Adelaide, 
Royal William, Prince, Princess, Leeds, 
llirmingliam, Mars, Oriental, llindostan, 
Shannon, Daedalus, Queen Victoria,* and* 
Rranda. The most remarkable answers arc 
the following. Officers qf the Princess .— 
“ Without the air-pipes, we made 16 voy¬ 
ages = 371 hours, and consumed 571 tons of 
coal; with the air-pipes, wc made 16 Voy¬ 
ages—379 hoars, and consumed 522 tons—■ 
saving 49 tons. A great quantity 8f dense 
blacky smoke formerly; now scarcely nny 
smoke after the fires arc well lighted.'* 
Officers of the v Oriental. —“ We think we 
are saving from 3 to 4 cwt. a pcr hour. 
For many voyages, our consumption aver¬ 
aged 26 cwt. per hour: it was 30 cwt. pre¬ 
viously. No smoke, ouljtwhcn firing, or 
upon raking, and then only a slight volume 
for a few seconds." Officers of the Jfm- 
tlostan. —“ The air-boxes are a great saving, 
both in fuel and supporting the bridges: 
smoke is now seldom or never seen." The 
following remarks are subjoined to the sum¬ 


mary, and appear to us to be fully borne out 
by it. # 

44 iSy the above returns it will be seen 
4 that the advantages are greater in some ves¬ 
sels than in others. This difference is chiefly 
attributable to the eonstructiou of their 
boilcM. In marine, as vjpll as land engine 
boilers, the arrangement of the fluft fre- 
quentlyjrenders them incapable of improve¬ 
ment ; such arrangement not only ffijnring 
the draught, but tending to obstruct, rather 
than aid, the natural and chemicaf process 
of the combustion of the gaseous matter of 
the oeal. In some of the boilers in the 
above table,*therc appear%jto to a consider¬ 
able saving of ftiel where there had been a 
sufficiency of steam. In others, the advan¬ 
tage of the apparatus is shown by obtaining 
a better supply of steam from the Bamc 
quantity of fuel. In all, the great evil of 
smoke is avoided. Where furnaces are pro¬ 
perly attended to, by having the bars kept 
thickly and uniformly covered with fuel, 
smoke will be prevented, and more heat 
generated. Any deviation from this % by 
having the fire bars Voo long—by improperly 
feeding the furnaces or allowing the fuel to 
burn in holes or irregularly—or by heaping 
the fresl' coals in front, and allowing the 
hack part of the bars to be uncoVcred *br 
without the full supply of fuel, will be at¬ 
tended, either with the generation of visible 
<emokc, or the escape of the gases unburnt, 
though invisible, with a loss of beat, and 
consequently a diminution of steam. It is 
here to be noted, that the absence of visible 
blayk smoke is no test of the combustion of 
the $ases. What is called the 44 combustion 
of smoke ” is not unfrequf ntly* the effect of 
the mismanagement of the fuel, by -which 
its inflammable gases poss.awsy in an invisi¬ 
ble form. Smoke is the "result of the im¬ 
perfect process of combustion of the gases, 
and as the process cannotfcc twice performed 
in the same (furnace, the “ combustion of 
smoke " is hcnco a chemical absurdity. Dr. 
Ure, writing to Mr. Williams, says, “ I 
quite agree with, you in considering the fire - 
. vention qf smoke to be the true m54e of 
curing th<r nuisance; for when the carbo¬ 
naceous particles become deposited, it is irn- 
possible effectually to burn them, so as to 
destroy the smoke which they'occasion, cr 
rather constitute.' Professor Brande says, 

* As to the quibble about turning smoke, it 
is, in other words, burning what is to bo 
presumed has already been burned, and 
therefore cannot be Mrhed twice over,’ Ac. 

4 1 can see nothing that in the least invali¬ 
dates your views respecting the prevention qf 
smoke, by the combustion of-that which 
would become smoke, if you would let it.* " 
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DESCRIPTION OP TUB PNEUMODROMON, OR AERO-LOCOMOTIVB YBKICLB. DESIGNED 
BY MR. J. S. PARTRIDGE—COMMUNICATED BY TUB INVENTOR. 


* Sir, —In the pages of*the Mechanics’ m 

Magazine , from its commencement to the 
i)resent time, embracing a period of full 
:20 years, there havotbeea recorded many 
\ aluable plans and suggestions for the ac¬ 
complishment of aerial navigation—an art, 
or science, still in its infsthey, not because 
of its incapability of vigorous and perfect 
developemcnt through any inherent or 
insurmountable natural defect, but on the 
contrary, owing solely to the want of a 
nourishing and fostering pftblic patronage. 

I cordially agree with Sir George Cayley, 
that it redounds to the very “ disgrace of 
the nation,” that, long before this time, 
it Jias made no proper provision to pro¬ 
mote and enable the necessary scientitle 
experiments and investigations to be con¬ 
ducted on a scale of magnitude, commen¬ 
surate with the importance of the object. 
Greatly is aerostation indebted to the 
learned baronet, for the long attention 
ind valuable assistance which it has re¬ 
ceived at his hands. I believe he has, 
from his own private resources expended 
large sums of money in furtherance of it, 
and has also used strenuous, though un¬ 
fortunately, unavailing efforts to promote 
the establishment of an effective associa¬ 
tion, commanding adequate resources to 
gins it a fair triqj. 

. The present interesting crisis forcibly 
prompts me to submit to your readers, 
a general description of (he principles 
and modus operandi of an aeronautic 
vehicle which I have long since proposed 
to several individuals of scientific ability; 
reserving, for some future and fitting 
opportunity, many matters of illustration 
and detail. 

Conceiving that a tabulated*view of 
the containing volumes, surfaces*, resist¬ 
ances, buoyancies, &c., of a series of si¬ 
milar figures of cousccutive magnitudes, 

« ould place the practicability of navigat- 
i og the airpso far as these elements are con¬ 
cerned, *more clearly and distinctly before 
i he eyes of those wno have not consider-* 
ed the subject, and so exhibit, at a glance, 
the effective capacitto of large bodies for 
Mistaining in suspension powerful actuat¬ 
ing machinery, by which to effect rapid 
and easy transit to whatever pyint pro¬ 
posed; I have, in accordance with this 
view, drawn up the accompanying Table 
A. The given bodies in this Tabic 


are of the form of a compressed prolate 
spheroid , whose respective diameters 
bear proportion to the integers 7, 4, and 
2; fxtendinff in number from the initial, 
to the fortieth integral magnitude in re¬ 
gular series: the diameters are given in 
feet. I have chosen this figure* because 
of 4 s * allowiug of convenient suspension 
by the means to be presently explained; 
of jts preserving its original form better 
than the* regular spheroi^; and of its 
being most suitable tt^the easy perform¬ 
ance of the Requisite locomotive manoeu¬ 
vres. The first few sizes in the Table 
would serve, if required, for models, and 
the latter numbers for the efficient prac¬ 
tical bodies. Though probably it may 
never be found necessary to employ the 
highest numbers of the series, yet they 
may serve by their place in the Table to 
ghow how, if it were desirable, bodies of 
these enormous dimensions could be really 
made available to carry very powerful 
motive machinery,''many passengers, and 
cverf a light freight. 

Table B exhibits the uniform dilata¬ 
tion of gaseous Juids by the diffusion of 
heal, from the freezing to the boiling 
point of water; the latter temperature 
•cannot be exceeded, nor perhaps ap¬ 
proached by some few degrees, whilst 
the containing vessel is composed of no 
Stronger material, than a woven fabric 
cemented or varnishefjl with caoutchouc. 

Table C is that prepared by Smeaton, 
as a standard of the velocities and cor¬ 
responding pressures of different winds. 

The means by which I propose to float 
my aeronautic vehicle are tnese:—1st, 
The inflation of the gaseous recipient by' 
pure hydrogen, as being the lightest 
buoyant medium, and which; when eco¬ 
nomized, as herein shown, will perhaps 
prove (from the several promihent ad¬ 
vantages attendant on its employment,) * 
' the cheapest floatativc material. -And 
2nd, The augmentation of the buoyant 
properties of the gas by dilatation, through 
the application or h^at. 

Aeriform fluids—including the com¬ 
mon atmospheric air, all other gases, and 
vapours—obtafh^an increase of -elastic 
force for every imparted increment of 
temperature, and therefore expand, if ex¬ 
pansion be accommodated, in the vessel 
containing them. The ratio of ex- 
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pansion when the temperature ranges centigrade thermometers,) jp 375 parts 

1 rom the freezing to the ebullition point out of a thousand of* the bulk at the 

of water at the level of the sell, (being freezing point. The dilatation is uniform, 

32 to 212° of Fahrenheit’s, from O'Vto 80° except perhaps slightly, under very high 

of Reaumur's, and from 0° to 100° of the and very low temperatures { it is quite so 


Tablk A. 
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Table B. 

Tabic ol' Aeriform or* Gaseous Expansion indicate;) by Fahrenheit’s Thermometer, 
from the freezing to the boiling points. 

Deg. Volumes. Dbg. Volumes. 

32 1*000,000 . 82 *1*104,166 = or 1^ 

33 1*002,083 or 92 1*125,000 = £• — lft 

34 1*004,166 - — l^ f 102 1*145,833 = U — Itf 

35 1*006,250 = — 1-rfor 112 1*166,666 = £ — 1* 

36 1*008,333 = — lrib 122 1*187,500 = Hi — 1* 

37 1*010,416 - U — 1^ 132 *1*208,333 = & — 1*\ * 

38 1*012,500 a--- g* — ljfg 142 1*229,166 - — Hk 

39 1*014,583 « — Ult 152 .1*250,000 « £ — U 

40 1 016,666 - — 1* 162 1*270,833 = — 1*3 

41 1*018,750 — l 4 g ff 172 1*291,666 - U V* 

42 1*020,833 - ^ — 1* 182 1*312,500 = *£ — 1-,%. 

52 1 041,666 - #3 — l 3 -’ 4 192 1*333,333 = £ — U 

62 1*062,500 -= ft — l T ' ff 202 1*354,166 •= U — ltf 

72 1*083,333 - & — ly* 212 J 1*375,000 - V — If 


Table C. 


Smeat on’s Table of the Pressure of Winds of different velocities impinging ujMn a square 
foot of surface exposed vertically, or directly opposite to the current. Philosophical 
Transactions for 1759; afterwards confirmed the experiments of Dr. Hutton, j’lie 
first column is an approximate representation of the second. 


Velocity of 
wind. 



ln(l *_I Force on I 

I one square ' 
Feet per foot in lbs. j 
second, [avoirdupois. I 


Character of the 
Wind. 


1 I* 1*47 
2*93 

4- 40 

5- 87 
7*33 

14*67 
22*00 
29*34 
36*67 


* 020 .) : 
*0143 i 
*079) ; 
*123J , 
•492 l L 
1*107 J 1 
1*968) 
3*075 J 


Hardly perceptible. 

Just perceptible. 

Gcutlc, pleasant 
wind. 

Pleasant bt-isk gSle. 
Very brisk. 


Velocity of 
wind. 

ll 

Fret per 

On 

second. 

30 

44*01 

35 

51*34 

40 

58*68 

45 

66*01 

50 

73*35 

60 

88*02 

80 

117*36 

100 

146*70 

9 


Force on 

1 

on< square 

Character of 

foot in lbs. 

the Wind. 

avoirdupois. 




within the range to which any applica¬ 
tion can be required for the present }>ur- 
pose. The increase of volume .corres¬ 
ponding to one degree df each of the 
thro# thermometers, is respectively 
uitai wffrr- -At tiie same temperature, the 
elastic forcqji of two portions of air or ga 3 , 
are in direct proportion to the densities, 
or in inverse proportion to the spaces oc¬ 
cupied by these portion^ If we take a 
bladder partially filled with gas or air 
under the ordinary atmospheric tempe¬ 
rature (say threc'fourths filled) and place 
it under the receiver of an air pump; if 
exhaustion of the receiver be then ef¬ 
fected, the membrane is found to expand 
(as its surrounding atmosphere is atte¬ 


nuated,) from the clastic force of the 
contained gas being in proportion to the 
density of the circumambient air; and 
when one-fourth of the original atmo¬ 
spheric pressure external to the bladder 
has been removed, it becomes fully dis¬ 
tended. So with respect to balloons, the 
jfks has a tendency to expand in the 
higher regions of the atmosphere, from 
the decreased density of the external air, 
but *is restrained by the confining enve¬ 
lope,—assuming theialloon to have been 
at the tension point at starting from the 
earth's surface; therefore, if a portion of 
gas, equivalent to the sustaining tension 
of the body, or a little more, were not 
allowed to escape, the envelope would be 
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exposed to the danger of being at last 
rent from extreme stretching, * when 
the difference of the internal over the 
external pressure became sufficiently 
great. If the balloon, on the contrary, 
is at the commencement in a partially 
collapsed state, but possesses a buoyant 
power adequate to float at a high altitude, 
then qp its progressive asccnsioft, it be¬ 
comes more and more distended in pro¬ 
portion to its increasing elevation.* Such 
being the disturbing effects of dilatation 
by heat, and of expansion arising* from 
diminished pressure due to*the attain¬ 
ment of altitude—it follows, that as the 
common balloon has no self-sustaining 
provision for counteracting the conse¬ 
quences of these vicissitudes, except at a 
loss of first power, the aeronaut is farced 
to the constantly recurring necessity of 
discharging ballast or gas as often as 
ascension or descent is required. It will 
be readily accorded, therefore, that if 
the*gas-containing vqpscl were of fitted 
capacity, and provided with an agency 
for raising the temperature to any re¬ 
quired amount—say from the freezing 
point to 192 deg. of Fahrenheit t or 190° 
beyond congelation), and if at the lowest 
point, when completely equipped for a 
voyage, it were required to possess a 
buoyancy just sufficient to float its own 
weight and cargo, but not to rise abffvc 
the surface of the earth into “ mid air,”— 
then the vessel, under thestatedconditions, 
would require to be only three-fourths 
filled with gas.* • But this quantity of the 
gaseous fluid, by additional impartation 
of heat, could support a much greater 
burden; that is, by raising the tempera¬ 
ture from the lower to the higher point 
named, the original gaseoits volume is 
expanded one fourth part , and a super - 
proportion of buoyancy created , equal 
to this extra atmospheric displacement , 
by wfrich important acquisition of means 
for thus largely altering specific gravity, 
if recipients of extensive capacity wcje 
employed, the overplus elevating power 
would be of proportional amount—con* 
sidcrable—sufficient ip allow of the ulc 

* A simple role may be applied for determining 
what the known bulk of a gas at n givfti tempera¬ 
ture will be at any othewteinperature, founded on 
the law of uniform expansion of aeriform fluids 
For example: suppose it Is desired to know what 
the bnlk of three cubic feet of hydrogen at 32° will 
be at 60°f Subtract 32 from 48(1, the remainder Is 
448; to which add the degrees above zero indicating 
the temperature of tho gas—these are 32° and 60°, 
making 480 and 808. Then Bay, 

480 ; 508 ;: 3 s 3*179. 


of the steam-engine in tjic propulsion of 
the vehicle; inasmuch as the loss of 
weight to the balloon, from the coinbqp- 
tion of fuel, hould be compensated by a 
simultaneous reduction of temperature. 

According, however, to our first pre¬ 
mises, when 4indcf the influence of refri¬ 
geration the envelope would be partially 
collapsed, which state is unfavourable 
to the sustaining of* pressure or re¬ 
sistance dVising either from strong oppos¬ 
ing winds or high velocities in a calm 
medium ; for it is necessary to the pre¬ 
servation outlie vehicle that it should re¬ 
tain its form, or a firm tension of surface, 
in the face of the highest winds, or the 
greatest velocities to which it may he 
subjected. 

The, object of tension of surface can, 
however, be very readily and simply ob¬ 
tained by the introduction of an atmo¬ 
spheric air cell, contained within the hotly 
of the gas recipient, of capacity sufficient 
to compensate the required amount of 
dilatation. 

The propulsion of the pneumatic ves¬ 
sel, in any required direction, I propose 
to effect thrc/Ugh the power of a steam- 
engine acting on two different kinds of 
propellers. The first are vertical, and 
work on the 'spiral principle, their action 
tending to ini pel the vessel in a horizontal * 
course; the others are sets of horizontal 
paddles or fanners, w r hosc air supply is 
received in the plane of the axis, verti¬ 
cally, and thrown out from the apparatus, 
by the centrifugal action of the blades, 
into a plane parallel to the horizon. By 
•the intervention of a suitable casing to 
the fans, having always but one side open 
and one closed, (though this lateral im¬ 
pinging surface is always capable of in¬ 
stant reversal,) and possessing also a par¬ 
tial Circumferential impingement, the air, 
which without this casing would have 
been infyarted towards the centre in two 
opposite vertical streams, is admittednmly 
bn one, namely, the open side, impinges 
on the opposite, and is delivered by the 
centrifugataction of the blad& obliquely 
against the vertical impingement, as far 
aB it extends; ^hereby reaction of*the 
current upon the atmosphere takes place 
horizontally, and there is constantly pro¬ 
duced, in relation to the blowing-fan, 
an upward or downward pressure, and 


* The pressure of a fluid in motion upon any body 
at rest is equal to the pressure of the same body 
vrith equal motion against the fluid at rest, and is 
as the square of the velocity. See Table C. 
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simultaneous horizontal reaction or pro¬ 
pulsion. I use the term blotqing-fan, 
for the present differs only in construc¬ 
tion from the common blower in having 
but one supply aperture, with an enlarged 
or more open ejectment passage. 

The antagonistic forces, pr gravitating 
and anti-gravitating pressures of the fan, 
or contra-librato propeller, can be made 
to communicate, I presume, much im¬ 
pelling force to a horizontal plane or sail 
attached to the vessel, which, wheA in¬ 
clined slightly from horizontdlity, will 
carry the former with it, being tnew in 
position for tllfc fcgpe to operate. Let it 
now be supposed that a force of certain 
power and duration is applied to the in¬ 
clined plane, alternately, jra either side; 
and that, corresponding to this change of 
sides on the part of the force, an inver¬ 
sion of inclination of the sail takes place 
—an undulatory progression will be the 
result, the rate of speed depending on 
the resistance offered by the body, the 
amoifht of surface of Ail exposed to the 
action of the vertical force, and the ob¬ 
liquity of the angle* of inclination. If 
much vertical force could he manifested, 
either by the action of this double react¬ 
ing propeller, or the variation of the tem¬ 
perature of the gas, when the magnitude 
of the recipient was great, or by both in 
conjunction, considerable speed, by the 
action on the sail, might be expected; 
hut by the combined effort, of the latter 
w’ith the horizontal force of all the pim¬ 
pellers, an aggregate velocity of large 
amount must of ifecessity be attained. 

An exemplification of the undulatory 
progression may be made by any person, 
by simply stretching a silk handkerchief 
over diagonal laths, and securing it to 
them at the corners; a loop string is 
to be engaged to one of the laths, and to 
this attached a small pendulous weight, 
in a manner to incline the handkerchief 
slightly from horizontality. The whole 
is now to he conveyed to some suitable 
elevation, from which it is to be dropped^ 
if its descent be uninterrupted by obtrud¬ 
ing objects, its fall will not be in a ver¬ 
tical, but inclined coiftse, corresponding 
with the Inclination of the plane or hand¬ 
kerchief. This experiment vyll fqlly 
exemplify the present#tlieory, if it be 
only supposed that, after the descent of 
the body an equal force to the former 
weight is applied in the opposite, or up¬ 
ward direction, (the weight being re¬ 
moved,) and a continued alternating series 


of undulations performed, by successive 
reversal of the plane, attended* with a 
repetition of the other conditions. 

Having thus generally developed the 
• theory of the flicans by which i think* 
aerial navigation may be best effected, I 
beg now to submit the following general 
description of a*maclline suitable for the 
purpose. 

Fig. I is a longitudinal external view 
of my aeronautic vehicle, which I pro¬ 
pose to call*TnE PisKUMoanoMON. 

Fig. 2. Longitudinal vertical section 
of the same, exhibiting the mode of at¬ 
taching the car to the gas-vessel by means 
of a compound tangent keel, laced through 
eyes or sheaves in the latter to a reticu¬ 
lated bclt-worjc composed of webbing, 
embracing the envelope, or cemented to 
it. . . 

Fig. 3. Stern view of the vehicle. 

Fig. 4. Vertical cross section. 

Fig. 5. Plan of a pair of horizontal 
double reacting, (reverso-ponderating,) 
and centrifugal propellers. * 

Fig. (i. Vertical lateral section of ditto. 

Fig. 8. yiew of a portion of the per¬ 
forated spar, with part of covering re¬ 
moved, of which the masts, yards, and 
framing are chiefly constructed. 

AAA, envelope, or gas recipient, 
strengthened by a net of broad and strong 
bands. 

13, atmospheric compensating cham¬ 
ber, composed of a strong woven mate¬ 
rial of similar texture to the envelope, of 
capacity or volume equal to one-fourth 
of the latter, or rather more, and fitted 
with two pressure-valves, (communicat¬ 
ing by flexible tubes with the external 
air,) of which a duplicate provision would 
be necessary for safety, in the event of 
cither being accidentally deranged. The 
vessel may be supplied with air through 
the hallow upright mast, or principal post 
in the centre of the car, and could be 
wholly fitted wjjth air in a very short 
space of time, if required, by a condgns-, 
ing apparatus of my invention. The de¬ 
pletion is, of course, effected by the ex¬ 
ternal pressure of the gas on* it, or by 
opening the valve. 

C G, the calorator, which consist! of 
a series of thin ^netallic tubes, running 
horizontally along the bottom of, hut not 
in actual contact with, the substance of 
the envelope, parallel with and supported 
by standards fixed to the keel, and enter¬ 
ing the tissue through flat collars or rings, 
secured air-tight by jacketing of imper- 



jT7 


me 


ra or a senes of tangent spars to 
suspensory body, which, for combining 
extreme strength and lightness might be 
constructed of hammered steel, perforated 






laminffi—feather*edged, or flanged with 
longitudinal right angular ribs—strength¬ 
ened at inttrvals by knees—and*the w hole 
convolved by a thin metallic sheeting. 
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The plates, it is almost superfluous to 
observe, should be scarfed to, each other, 
end to end, and gradate from "greatest 
thickness at the base, to a tapering sub¬ 
stance upwards, accompanying the cor# 
responding diminution in breadth. 

D D D, horizontal sails, by whigh the 
undulating progress is obtained. The 
chief, or main sail, or rather thetwp, side to 
side, a*c bent on to the horizontal tangent 
spar, and spread by yards, which latter ' 
are themselves suspended bj thS same 
spar; two triangular fore and aft sails arc 
also carried by these yards And rflast— 
the after sail begig capable of shifting, or 
altering its angle of inclination (in a ver¬ 
tical plane), relative to the other sails in 
an upward or downward direction (by 
means of the joint b, which unites the 
two masts,) and by which, steerage, or 
tacking in a vertical plane is effected for 
the government of the undulatory sailing. 

The whole of the sails, it will be seen, 
by the engravings, may be presented ob- 
liqdbly to the action*of a wind on *thc 
beam, when a side or oblique wind pre¬ 
vails ; thereby acting as an immense lee 
board, which would be indeed necessary 
(if that purpose were the only object of 
the sail,) from the circumstance of the 
thin medium of the air offering less re¬ 
sistance in counteracting lee wray, or keep¬ 
ing the vessel to weather. The evolu¬ 
tions, or management of the sails in a 
wind of the above nature, requiring in a 
downward board or tack the same kind 
of inclination relatively, but laterally, 
which the cofrespondmg longitudinal 
operation demands, for instance, when 
the wind is on the starboard, or right 
hand side of the vessel, and an ascending 
board or course obtains, the^ vessel itself, 
(carrying with it the sails, or communi¬ 
cating to them its ow*n longitudinal posi¬ 
tion,) would have an upward inclination, 
whilst laterally, the latter would be in¬ 
clined also upwards to the lee side. When 
the vessel is put on the downward board, 
the yards are oppositely braced. An ex¬ 
ample for the contrary wind to the one just 
supposed need not be worked out, the ne¬ 
cessary manoeuvres being sufficiently ob¬ 
vious. Sensible footion of these succes¬ 
sive undulations (the angle of inclination 
being but slight, and the sweep of wave, 
as it were, Tong) would most likely be 
unfelt by the voyagers. * 

E, the car, which, is built into the 
tangent keel in the manner represented 
by the sectional engravings, and roofed 


in a light manner, which answfrs also as 
a deck. A range of window lights is 
placed all round, and there is a floor 
or lower dccl^ dividing it into compart¬ 
ments ; the upper for containing the en¬ 
gine, and accommodation for passengers 
and crew; tjje lqwer is the hold, for 
stowage of water, fuel, and stores. The 
sides and bottom, and even upper deck, 
if tubulated* would afford additional 
strength,.form a good condensing me¬ 
dium, and give warmth to the interior, 
if wanted; whilfc the internal lining 
might be fabricated of light basket-work, 
and this, if necessary, covered with a 
close hanging of felt. 

F F, two horizontal centrifugal pro¬ 
pellers, placed above the car, and below 
the gas vessel, the sail being removed in 
this part for their reception. Thb use 
of these propellers is for producing (con¬ 
jointly by double reaction) a propelling 
force, and elevating or depressing mo¬ 
mentum ; the latter power being appli¬ 
cable to communicate motion through 
the sails, as already explained. The 
parts presented to the wind are tapered, 
or rather of a wedge form, as shown in 
the vertical section, fig. 6. These pro¬ 
pellers are suitable to elevate and propel 
a flying apparatus of mine, which I will 
take an early opportunity of describing, 
in the pages of this Magazine; though it 
is my opinion that all machines fo( navi¬ 
gating the air, without the use of a buoy¬ 
ant fluid, will neiicr be of much practical 
utility. 

G G (7, spiral propeller^ foT ordinary 
propulsion. 

* c^j, band drums for revolving spiral 
cllcrs. 

H, vertical sails or rudders for la¬ 
teral steerage. Most likely, in practice, 
one would be found sufficient, very little 
pow6r being requisite for wearing the 
vessel rpund, and space for that evolution 
being not at all confined. 

. 1111, spring fenders, projecting^atc- 
rally from the bottom of. the car, for 
bufnngthc machine in descent^, and pro¬ 
moting after stcadiment while on the earth. 

The furnace I would propose to be 
constructed for {he combustion of litpiid 
fuel , as being superior in safety, and 
economizing space and weight. One of 
this description I have devised^ which I 
may excused from now describing, as the 
right to it has yet to be secured, and which 
ie devoid of danger of ignition of the gds. 
Liquid fuel would economize both.weight 
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and stowage, because of its being free 
from extrancouacarthy, or incombustible 
matter, so plentiful in all kinds of solid 
fuel. By the introduction pf these fur¬ 
naces, cither more fuel might be carried, 
which would enable longer voyages to be 
made with a given powjpr, or an increase 
of power might be obtained during the 
same given time. In fact, a virtual re¬ 
duction of the size of the vehicle would 
be effected by it. a 

Regarding the steam-engine ; — the 
lightest, strongest, and most powerful 
that could be had, weight for weight 
against others, should be •employed. 
But, seeing the propellers are to be driven 
at a great velocity, perhaps a rotary 
engine, making rapid revolutions, would 
be preferable, as it would reduce inter¬ 
mediate gearing and weight, provided 
always one could be found sufficiently 
economical in consumption of steam. 
Anxions for the employment of the ro¬ 
tary principle, I have devised one of the 
kind, which 1 believe could be got up 
exceedingly light and powerful. 

The high pressure principle jn these 
arrangements would be beneficially used; 
the eduction steam to be, when wanted, 
passed through the calorator, so as to 
part with its heat to the gas, and on leav¬ 
ing this apparatus to be turned through 
the condenser. 

The,governing principles of this de¬ 
sign having been thus explained, it 
remains now to ascertain how far the 
present project would be found available 
lor realizing the objects and advantages 
of aerial transit. 1 will therefore endea¬ 
vour to show, as far as our presenPlidiit- * 
cd aerostatic data will allow, the appli¬ 
cation of those principles; and shall 
select for that purpose from Table A, 
the S6th magnitude, as an example, 
it being the greatest sized body of'the 
series which the strength of the proposed 
material is capable of sustaining, at a 
tensidh adequate to the preservation of f 
its original fo{m when subjected to the 
rude pressijre of storms and tempests. 

It will be evident, by inspecting of Table, 
A, that to insure perfect success to 
the otiject, our operation* must he con¬ 
ducted on a scale of considerable magni¬ 
tude, and we shall presently sec that* a 
seemingly fragile fabric is amply suffi¬ 
cient to sustain a tension of many tons. 
Sir George Cayley, in his valuable 
“Practical Remarks on Aerial Navi¬ 
gation,"* (published in the Mechanics’ 


Magazine , No. 708, March, 1837, from 
which I havq derived much information,) 
has shewn, from experiments instituted 
for the purpose, that the double caout- 
dhoucizcd cotton cloth of Messrs. Macin¬ 
tosh is capable of sustaining a tension of 
2,500 Jbs. per square yard.* ‘By com¬ 
putation of the forces tif the internal 
pressure jiecessary to withstand the effects 
of storms, (which by Smcaton’s Table, 
C, is found to be 102 lbs. per square 
yard,) fhc result gives a limit to the size 
of the figurS, whose body or envelope is 
composed o£ this adaptable material, to 
the above magnitude; tajfrii)g*thc length 
of circumfcrenoe, which, being 207,340 
yards x 2,500 lbs., (sustaining tension 
of each lineal yar<iof the cloth,) is found 
capable of bearing a tension of 518,365 
lbs.;'while the periphery of the greatest 
vertical cross section is 113*1 yards 
x 2,500 lbs., supporting 282,750 lbs. 
The internal rotating pressurfi produced 
by dilatation of the gas to a degree equiva¬ 
lent? to counterbalance the greatest dfit- 
ward force to which it may be subjected, 
(or 162 lbs. per squafe yard,), is ascer¬ 
tained by calculating the forces exerted 
on the areas of the greatest longitudinal 
and the greatest perpendici’ar cross sec¬ 
tions at 162 lbs. on each square yard of 
the several areas;—for >thc largest is 
equpl to 3166*733 square yards x 162 
lbs. - 518,010*7136 lbs. pressure; .and 
the ^ross section is 904*78 square yards 
x 1B2 lbs. = 146,574 lbs. pressure to 
which each section is individually sub- 

• 11 Tlic double-cotton rndian^rubber cloth, used 
by Mr. Macintosh in h's manufacture of air-tight 
seats and cushions of various kinds, weighs very 
nearly 1 lb. per square yard, and will just sustain a 
tension of 2,500tbs. per lineal >ard, that is, if thu 
yard of cloth wege rolled up and used like a rope, it 
would sustain any weight less than 2,500 lbs. Of 
course, if used flat, as a portion of the surface of 
a balloon, it would sustain tension to the same 
amount. This cloth, when made to adhere to an 
adjoining breadth by an over-lap of one incl^with 
the Indian-rubber varnish, is air-tight at the seam; 
and is to the full as strong in resisting tension as 
at miy other part, as I have found by experiments 
carefully made for the purpose. Calculation proves 
that a condensation of one part In 120, 11 (In the pre¬ 
sent case dilatation is substituted by which, if as 
before shown, a variation of temperature of 100° 
on Fahrenheit's thermometer can be obtained, one- 
fourth of the volume under ordinary circumstauccs 
can be dispensed with,) “ will give it firmness suf¬ 
ficient to rcsftt storms without affecting its form; 
and the cloth Is known %> Ifc air-tight tinder much 
more intense condensation; surely, then, we can 
scarcely doubt tlie^iossibility of making such a bal¬ 
loon, or of inflating it by pumping, with pure hy¬ 
drogen gas, setting aside at present all considera¬ 
tion of the cost of the experiment." The present 
figure, though differing in form from that of Sir G. 
Cayley is of nearly equivalent volume. 
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jcctcd, being as much as could be with cubical proportion to their collective dia- 

safety trusted. Before calculating the meters; their surfaces only in tile ratio 

attainable velocity, and consequent* pro- of the squares of those diameters; and 

portional resistance thereon, it may be the resistance tp the body is in propor- m 
premised that aero-locomotion, to be *tion also to its surface. It is, then, clear 
ultimately of extensive service, or to from these differences in the ratios of 

come into general use as ^mediumjor buoyancy and resistance , that, by in- 

the conveyance of intelligence or transit creasing the magnitude, we must at last 

of passengers, must present an advantage arrive at a size suitable for sustaining 

in point wf speed superior to thaf fur- machinery, sufficiently powerful for over- 

nisned by other means already in use. coming the # rcsistance of a strong wind, 

If the general velocity were less than or proportionably to increase the velocity 

railroad, though greater than" marine when sailing under favourable winds, 

travelling, it would still be a, valuable In the spheroid chosen, I assume the 

desideratum dr adjunct; and, in the resistance to,the figure equal to one 

hands of science, for exploratory and fifth of that met by a plane equivalent 

other expeditions or observation, would to the areu of the greatest cross section. 

hold a rank of the highqpt importance. (Fig. 4.) Thjp' estimation, I expect, 

In navigating the regions of the air, the would be found in practice much above 

circumstance should be strongly iih- the actual value; but I believe it maybe 

pressed on the mind, that currents and safely inferred, from analogous resistance 

■* counter-currents arc met with by the to vessels in water, that the resistance in 

aeronaut at different altitudes; and it is air would be considerably less than this 

firmly established by the inductions of amount.* The volume of the balloon, 

sciendfe, and by experierfbe, that the cur* found under column 7, Table A, is 

rents of the lower atmosphere invariably equal to 50,667*725 cubic yards, the 

flow in an opposite direction to those of weight of vjhich, in atmospheric air, is 

the upper strata. Hence, from ^hese equal to 45 tons 1G cwt. 10*14272 lbs., 

important phenomena a highly valuable and the same displacement in pure hy- 

advantage may be derived in the con- drogen (column 10), under same tem- 

duction of aerial transit, in profiting perature as tl\c air, = 3 tons 0 cwt. 

by a selection oft the most favourable 44*889G lbs.; but, if the latter can be 

altitudes; so that, while doing so, in rarefied 1G0° beyond atmospheric tem- 

most cases (at worst) a side-wind would perature, only 38,000 cubic yards will be 

have to be opposed. Thus far the winds required to be admitted at the lower tem- 

arc in our favour, and court us to acres- perature, whose weiqjht of volume will then 

navigation. be 2 tons 12 cwt. 5*6688 lbs., leaving , 

It is next to be*found what resistance an actual buoyancy of 43 tons 4 cwt. 

would be met with by the air—suppose 4*47392 lbs., which amount would be 

a calm—and what amoqnt of power it f(fund Sufficient to support the weight of 

would be necessary to apply to a given powerful machinery and many pas- 

surface to acquire a certain positive pro- sengers. Now, the resistance to the 

pelling effect or velocity. Thg volumes spheroid, assuming a velocity of 15 miles 

or buoyancies of spheroids increase in per hopr, is equal to 

Area of greatest ciobb section. Pressure on 1 fq. yd., Resistance. 

at 16 miles per hour. 

904*78 square yards 9*963 lbs. * 1803 lbs. 


riences about oiffe-third of the resistance which is 
encountered by a cylinder. A sphere cut in halves 
and separated by the intervention of a cylinder 
whose base and lengthen each equal to a diameter 
of the former, experiences a diminution of resist¬ 
ance which, compared with that of a complete globe, 
is nearly equal to one-fifth of the latter. 

Bodies whose head-ends are formed with curve 
lines ham great advantage in respect to resistance 
over those formed with right lines. I ncreasing the 
length of a solid of almost any form by the addition 
of a cylinder in the middle greatly diminishes the 
resistance with which it moves, provided the weight 
in suspension continues the same. • 


* Bodies of different shape moving in a fluid (or 
which is the same in effect, supposing a current of 
fluid impinging against stationary bodies therein 
immersed) present different resistances to the fluid 
in which they float, according to their form—the 
volume or displacement of each figure Being Is- 
Burned equal. If a cyliuditcaAody, terminated in 
front by an equilateral eone, move through a fluid 
in the direction of its axis, the resistance expe¬ 
rienced is one-fourth, and if the body be terminated 
In firont by a hemisphere, the resistance is one-half 
of that which would be experienced by the same 
cylinder If it were terminated in front by a piano 
perpendicular to its axis. A spherical body expe¬ 
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and thy power of engine required to 

attain suen velocity is (the resistance) 

.. v.. n on r. 39'666 lbs. 

1803 lbs. x 22 ft. per sec. =-• „ 

• • 550 a 

which i & equal to a power Qf 72 steam 
horses. 

Then, if we estimate the surface of the 
propellers at one-eighth of the area of' 

004*78 

the greatest cross scctiop, or - 

O 

113, and the resistance to tile spheroid 
9<H 78 __ the sum of these (= 294) 


be ranged to advantage. The least ex* 
pensive method of obtaining the purest 
nydfogen would, I believe, be by the de¬ 
composition of steam over iron turnings, 
&c., in apparatus properly constructed 
for the purpose. A design for which 
kineb of apparatus I prepared with, 
that I fully believe would be vcry*tcono- 
mic on this large scale. 

I am, Sir, jrour obedient servant, 

J. S. Partbiiigb. 

llanksidr- Southwark. 

April 13,1SI3. 


results severally multiplied jnto the pres¬ 
sure of ihc wind (7*2 lbs., following sq. of 
vcl. of the wind) on 1 sq. yard, at 12} miles 
per hour (into 18-7 ft. perl^.), the velocity 
with which the propelling power must 
advance beyond the desired velocity of 
the balloon; the engine must work, to 
impel the balloon at the velocity of 1.1 
miles per hour, at (22 + 18 7) 40*7 
feet per second, which requires the power 
to be increased as the first velocity is to 
40-7 feet, or from a power pf 7*2 to 133 
steam horses; say, 140 horses for actu¬ 
ating all the propellers, and compen¬ 
sating condensing apparatus when re¬ 
quired, at the above velocity. Hut if the 
dilatation of gas can bp effected to 
the extent of one fourth of its origi¬ 
nal volume, a large force would be avail¬ 
able for application to the horizontal 
plane, whicu would considerably increase 
the speed, in conjunctym with the double 
^horizontal fan-propeller, without expen¬ 
diture of additional engine pflnror. The 
amount of extra velocity by these means 
can only be truly ascertained by eftper£ 
ment; all the existing practical data with 
respect to tne action impelling on oblique 
surfaces in air, being very imperfect. A 
guess may perhaps be ventured at another 
hundred horse power, assuming tttc use 
of two twenty feet fan-piopellerj. 

Not to trespass further on your va¬ 
luable space, I will shortly conclude, by 
answering by anticipation any objection 
that may jic made on the ground of the 
difficulty of steadying so large a body 
during inflation. I think this might be 
rcridily met by providing a suitable hy- 
pethric erection, or circular wailed build¬ 
ing without roofing, but sufficiently pro¬ 
tected from the wind by the wall being 
built very high. Around this Station, 
which might be made large enough to 
contain a number of vehicles, the gaso¬ 
meter? and gas-generating works could 


PRINCIPLES or suspension bridges— 

SCREW-CUTTING—AERIAL MACHINE. 

Sir,—Several years ago, when sitting 
in jny dining-room, 150 miles from this 
city, I saw' a cat pass along a slender, al¬ 
most horizontal bough of a young beech 
tree, to another tree in thcaamc planta¬ 
tion. I thought the bough declined very 
little, considering the great comparative 
weight of the animal upon it; and if the 
slender end of the bough had been aided 
by any abutment, tile depression w-ould 
have keen imperceptible. Here, thought 
I, nature furnishes a true principle of 
suspension-bridges. * 

Subsequently I met with Mr. Dredge’s 
account of his suspcnslbn-bridgc, which 
s^pmed generally to accord with my pre¬ 
viously-formed notions on the subject. 

I # then constructed a rough model, (a 
drawing and description of which I send,) 
and on coming to this place I went to 
look at Mr. Dredge’s*bridge over the 
Avon, and also at Mr. Motley’s, drawn 
and described at page 293 of No. 10*26 
of your Magazine. My humble opinion 
is in favous of Mr. Motley’s, on account 
of its being free from any swinging mo¬ 
tion, which chains can never be, and 
with such motion there must be heavy 
wrear and tear. 

Let Nos. 1, 2, 3, 4, 5, fig. 1, Vepre-» 
sent separate loose blocks or compart¬ 
ments, forming half the suspended plat¬ 
form of a bridge; A, the main abut¬ 
ment; B, C, D, E, F, weights, each 
keeping by cord aifd gulley its respective 
block suspended or just balanced. 

Now,dt is true in practice, and I be¬ 
lieve apparent tn •the sketch, that a 
moiety or portion of block 5 is borne by 
block 4; the? other portion is kept from 
falling by (he small weight F. In like 
manner, a portion of block 4, with v its 
incumbent share of block 5, is borne by 
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block .3 ; the remainder is supported by 
the larger weight & And the same 
may be said of the other blocks or com¬ 
partments backward to block 1, which, 
with all its incumbencies, is partly sup¬ 
ported by the main abutment A, and 
partly by the largest weight B, the whole 
being, or made to be, in cquilibrio. It 
will further appear that the more elevateef 
the arch, or peak of the whole platform, 
the more will have to be borne by thp 
abutment A, and the less by the weights; 
and when the segment platform of fig. 1 
is allowed to touch the segment platform 
of fig. 2, part of the whole weight of 
platform fig. 1 will be transferred to the 
abutment and weights in fig. 2: but this 
I pass by. So much for the pridge it¬ 
self, or bough without the cat. 

Now, let a load of, say one ton, be 
placed on block No. 1, part of this load 
(assumo half of it) will be borne as be¬ 
fore by the abutment A; the other half 
must be sustained by adding half a ton a 
to the weight B, this process not at pre¬ 
sent affecting blocks 2, 3, 4, 5. Pass the 
load on to block 2, and then half a ton 
must be added to weight C, the remainder 
of the load will be supported by bkek 1 # ; 
but, at the same time,»paft of the before 
added weight may be taken from weight ■ 
B, as it has now only half a ton to sus¬ 
tain instead of a ton. The .process or 
load thus goes on to block 5, adding to 


the forewoighjs, and taking away from 
the hinder qnes. 

To build this bridge, let compartment 
No. 1 be first pushed forward, or con¬ 
structed with forethought, strength, and 
security, for bearing such weight as the 
whole remainder of the segment may lay 
upon it. This will then form a base for 
pushing onward compartment No. 2, and 
so on to the centre of the bridge, if it be 
thought expedient |to build it without 
suspended or other scaffolding. 

Change these graduated weights, pul- 
lies, and cordB, for suitable tension bars 
of* varying strength, with lockings and 
braces to render the Whole as one piece, 
and yjau have a firm suspenion bridge, at 
a minimum outlay of material, which 1 
am incUncd to think is not the case with 
either Mr. Dredge's or Mr. Motley's. 

If there be any fallacy in this reason¬ 
ing of mftie, fo» there is none in the 
model, I shall be most glad to liavetit 
pointed out. 


Your Screw-cutter, at page 360, for¬ 
gets, 1 think, that the dies do not clcai^y 
cut a screw, butorather squeeze one, 
whence the variation in length. Lathe- 
cut screws would not, I presume, have 
the sam$ defect. 


Surely Mr. Henson’s aerial machine 
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can be nothing more than a large para¬ 
chute. Down ! down ! from whatever 
height it may begin ; and if slowly, still 
down. # 

I remain, Sir, 1 

Your very obedient servant, 

• J. H. Clivb. 

Itofhwick Hill, Batii, 

May 11, \M3. 


CONSTRUCTION OF TUB SE11APHINE. 

Sir,—In your l?)29th Number is a 
communication from Mr. Heineken, on 
the scale of the Seraphim^ and as I have 
also made a few experiments on that in- 
Mrurncnt, or rather on an instrument con¬ 
structed on the same principle, for expe¬ 
rimental purposes, I hasten to put in 
practice my belief of the desirableness of 
a community "of property in knowledge, 
by communicating one or two of the re¬ 
sults—hoping, however, that 1 shall not 
lie suspected of adopting that creed en¬ 
tirely from motives of self-interest, al¬ 
though I am but too well aware that I 
should, from having much less of alt 
kinds of knowledge to teach than 1 have 
to learn, be greatly a gainer by its general 
adoption. 

It may be remarked that the scale fur¬ 
nished by your correspondent is, as may 
lie readily supposed, not the only one in 
usq; that of the accordion is much small¬ 
er, and I have seen some seraph ines in 
which the scale has been almost as small 
us it is in the accordion. On the other 
hand, they have been inadc*much larger 
than Mr. Heineken’s scale. I have, in a 
former article, stated that a lkr^cr schlc 
affords more powerful tones, of better 
quality—that it is less reedy. 'If the 
tongues of Mr. Heineken’s scale had their 
pitch raised an octave, and were increased 
in breadth about one-half, the toife would 
be much improved ; but a npich larger 
bellows would be requisite to afford a 
proportionate quantity of wind. A om- 
siderable improvement in the quality of 
the tone may be effected by forming the 
reeds or tongues much thicker at that 
|>art which is Axed; this diminishes the 
jarring, and consequent reediness of the 
tone. In the experimental instrument 
before adverted to, the tongues for the 
bass sounds are so thick, as not to vibrate 
sensibly for the first half-inch 4 of their 
length, at the fixed end; consequently, 
the boss is much superior to that of tne 


scraphine. But if this mode of forming 
the tongues be employed, it is difficult to 
make the treble notes speak quickly, un¬ 
less the tongue# be considerably longer 
than usual, to compensate for that part 
which has little or no vibration. After 
all* I feel compelled in justice to admit, 
that I never was abfe to obtaiiuso fine a 
quality of tone, nor any thing like the 
rapiu articulation of the basi of Mr. 
Myers’ Eolophon, with the patent vi¬ 
brators or reeds. The tone of the ex-* 
perimental instrument certainly was much 
8ulterior,to that of any scraphine which I 
have heard in private, Especially in the 
bass; but J> generally found it was good 
in proportion to its slowness, and that it 
lost in quality as it was made to speak 
more quickly, a fact which, I believe, is 
in accordance with the experience of ail 
who have experimented on the free reed. 

Mr. Heineken mentions scraphines of 
original construction, by Mr. Peckstonc. 
Would Mr. H. be so kind as to fulfil his 
•promise, by informing us amateurs in 
what the originality consists, if he can do 
so without breactoof confidence. Perhaps 
by doing he may become the instru¬ 
ment to stir up the “ dry bones ” of'merc 
custom and in tation, which appear, with 
Borne exceptions, to be the general cha¬ 
racteristic of London tnusical instrument 
^makers, and infuser a portion of life into 
their almost soulless, carnal bodies. 
t I remain, Sir, 

• Very respectfully yours, 

Alfred Savage. 

1C, Gorlick-hill, Upper 1*liames.-*trcct ) 

May 4,1843. 


4 FALLING BODIBS. 

Sir,—l let fall a bullet, (say 5 feet,) in 
my, drawing room, from my hand to the 
carpet—I let the same bullet fall iu my gar¬ 
den from the surface of a pond, (also 5 feet 
deep,) to the bottom. The time occupied 
by the bullet in falling through the air, and 
through the water differs, because the medium 
of the one differs in density from that of the 
other. The different elevations of the draw¬ 
ing room and thejjond from the mass of the 
earth, has some effqpt also on the falling 
body. The atmosphere differs in its density 
according to its distance from the earth, and 
1 let the bullet? (Ay of 51bs. weight) now 
fall from the '‘mast 100 yards high” (see 
Mech.Mafi, pp. 360 and 300, current vol.,) 
and the vessel moving at the rate of 100 miles 
per hour, “ the ball will alight on the deck 
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close to the foot of the mast/* as. Mr. 
Editor, you remark in reply to^our Oldham 
correspondent, which is sufficiently accurate 
for practical purposes* You have reserved 
ample space in your reply for slight variae 
tions, in only stating that the fall will be 
“ close to the foot of the mast/’ you do not 
say that the poict it strikes on the fleck is 
truly* vertical point under the actual zenith 
of the centre of the ball when*let fall; 
and yofar correspondent, Mr. Bnggs. is not 
satisfied with your reply, and has ^brought 
his mathematics to bear upon tl^p point. In 
doing this, no disturbing clement should 
have been omitted, and you 4 have Added, 
with great pfoprigty, that the latitude of the 
vessel mnst also be taken into account; and 
I may add, that, in the bullet’s descent, it 
lias to pass through a iy odium continually 
increasing in density. We ure not now 
stopping to enquire whether the effect <Jf this 
be or be not “practicably inappreciable;” it 
is a retarding agent, increasing iu power the 
nearer the iallot approaches the earth, or 
the bottom of the mast. The earth’s attrac- 
tio% (gravity) alone causes the bullet to # ap~ 
proach the earth, and the power of gravity 
increases as the distance of the bullet from 
the earth diminishes^ but the density of the 
air (that is, the resisting or retarding power) 
itfereoses also, the nearer the bullet is to the 
earth. Now, Mr. Editor, will your mathema¬ 
tical friend, Mr. Baggs, or any other of your 
learned correspondents, calculate for your 
readers the time, in seconds and decimals, 
the bullet takes in falling the 100 yards, And 
further set forth distinctly, for every foot of 
the 100 yards, the exact period of tim£ the 
bullet takes iu passing the severaTTeet res¬ 
pectively, distinguishing the time due to 
gravity, and the time lost by the retarding 
influence of the medium it falls throagh, 
continually increasing, as it does, in density, 
and consequently every foot offering more 
and more resistance to the •falling body, 
which loss, of course, the bullet would not 
suffer in falling in a perfect vacuum.. 

lie justly observes that the centrifugal 
force generated by the revolution of the earth 
on its axis increases in direct proportion to 
the distance a body is placed from the centre 
of the earth, and that this centrifugal fierce 
operates on falling bodies, and occasions 
them to descend “ a little ” to the eastward 
of the true vertical pqjnt. He adds, that it 
will form “ a gentle curve” in its progress. 
Does he mean to say that at the middle of 
the descent (that is, at 50 yatds)*the bullet 
is farther from the tfue Vertical line than it 
is either at the point of projection or at the 
point of rest, describing a Tjpw-like lino ? 
Why must it curve at all—why not travel 
in a straight line, yet inclined more or less 


to the true horizon, forming therewith an 
acute angle by the line jjt describes in its 
passage ? But to return. By his showing, 
it is evident that the disturbing force from 
centrifugal mfition must vary and become 
less every instant that the bullet approaches 
the earth; and, may we not add, that the 
longer the bullet is suspended in a given 
space, and the longer it is exposed to the 
action of this centrifugal force, the greater 
will be its disturbing effects on such bullet, 
in deviating it from the true vertical line in 
its downward motion; that is, in the first 
foot of the failing bullet, the time occupied 
iu the passage of the bullet tlirough the 
space of one^ foot will be longer, and, at the 
same time, the centrifugal force greater than 
in subsequent like spaces. Will he calcu¬ 
late for us its true place iu every foot of the 
100 yards ? tfnd whether the liue described 
be a curve or straight line, and why ? also 
the several varying times Required in passing 
the several respective feet, distinguishing the 
effects of the several disturbing elements, as 
before-mentioned; and also that due to the 
influence of the several degrees of latitude 
“between Loudon and the equator,” which, 
of course, (os you observe,) mast be brought 
into the account, giving, as it docs, “a vary¬ 
ing surface velocity of uo less than 477 
miles.” I am, Sir, Yours respectfully, 

J. M. 

Battersea, May 13,1S43. 


DIFFUSION OF ODOURS. 

Sir,—In a recent Number your Corres¬ 
pondent, X. P., inquires, whether it be a 
fact, that odours So not pass through glass, 
and what«may be the cause thereof? Your 
answer is a very judicious one; and as you 
, hin^thgrein that the question is one of diffi¬ 
culty, and involved in obsenrity, I beg leave 
to offer the following remarks on the subject. 
I incline to a hypothesis, suggested by that 
of your ingenious correspondent “ Z.” ns to 
the aonstitution of the universe, namely, that 
ponderable organic matter is, by a myste¬ 
rious process of nature, partially dissolved 
and converted einto imponderable efflnriu , 
combined or combining with the likewise 
imponderable ethereal and photic fluids; and 
that such a triple compound^ constitutes the 
various highly ratified essence * or material 
spirits of odours as well as flavours, with 
both which ponderable elemental matter is 
again, under cerfhin circumstances, chemi¬ 
cally combined, and under others, only, 
nuflre or less ihechanically impregnated. 
Accordingly, I presume, that gases in parti¬ 
cular when expanded by lateut heat are apt 
to be so impregnated mechanically, thus ac¬ 
cumulating the essences in question in the 



410 


CHEMISTRY AND TIIB CUSTOMS. 


centres of their vehicles, with consequent 
diffusion under atmospheric pressure. Thus 
the strong aromatic scents of flowers, fruit, 
essential oils, &r., would be volatile com¬ 
pounds of imponderable essences and pon¬ 
derable gases, and sutih, I suppose, are the 
odorous matters which your Correspondent 
refers to. I think it qufcc natural that they 
cannot penetrate through glass in their pon 
derable state ; but if confined in glass for a 
certain length of time, and the vessel be fre¬ 
quently exposed to the sunbeams«or a heat 
of about 100°, I am ine^ned to doubt that 
the odour will be preserved, but presume, 
that a gradual decomposition will ensue, 
during which the ponderable particles of the 
odorous matter will partly condense and 
settle on the inner surface of the glass vessel, 
while the [odorous essence wil^ be found to 
have partially or wholly disappeared; and 
that even a partial vacuum will have formed 
in the bottle; so that when the latter is re¬ 
opened at a temperature of about 60° a little 
air will rush in. 

I am unacquainted with the experiments 
that have been made towards elucidating the 
question with reference to such premises as 
the above; and I would feel obliged to you 
for referring me to a good scientific source. 
If you Bhould think these remarks to be use¬ 
ful, I shall thank you to allot them n place 
in your interesting columns; and remain, 
with sincere regard, 

Dear Sir, 

Your most obedient servant, 

» PlilLO-Z. 

London, May 2,1841. 

[We do not recolleet a^inglc good paper 
on the subject of odours—unless it be one 
by Professor Edward Davy, which appeared 
several years ago in Braude's “Journal of 
Science.” We have not the work at hand to ■ 
refer to the particular volume."— Ed. M. M.] 


CHEMISTRY AND T1IR CUSTOMS.**' 

The pamphlet of Dr. Ure, of which we 
gave a short passing liotic^two wefrks ago, 
is wcP deserving of a more formal examina¬ 
tion. Independently of the points of personaf 
reputation involved in it, it contains much 
curious and valuable information—ft good 
deal {o laugh at, but more that is suggestive* 
of grave reflection—food aflke for mirth and 
melancholy. The question which it $s- 

* " The Revenue in Jeopardy from Sjforious 
Chemistry.” By Andrew Ure, M.D., l'.H.S., Ike.. 
Analytical Chemist to the Board of Customs, pp. 

Bvo., llidgway. 


cusses is one affecting very large and impor¬ 
tant interest*—the Integrity of the Revenue, 
Justice to our Native Manufacturers, and 
{he Worth and Character of our British 
School of Chemistry. 

The r case is - <{iis. A cargo of'eighteen 
casks was imported froiii New York* and 
entered the Custom House, Liverpool, by 
Messrs. Tennants, Clow, and Co., hs con¬ 
taining, “ Naphtha.” Doubts being enter¬ 
tained of itsf genuineness, a sample of it was 
sent to Dr. Ure. the analytical chemist to 
the Board of Customs, Jn examine. Dr. 
Ure reported ftfot it was not naphtha, but 
pyrolygueous acid, mixed with a large pro¬ 
portion of alcohol,''or strong whiskey; that 
it “Contained 70 per cent, of alcohol, of 
specific gravity 0*878 at CO Pahr., which is 
30 per cent, above spirit proofjo that 
100 gallons (for example) would contain 
the t cqui vale lit iu splits of 01 gallons, p'oof 
strength; and that the spirits, when dis¬ 
tilled, might be “ rendered quite palatable 
by rectification with potash, so as to be fit 
for making English gin/' The goods, In 
consequence of this report, were ordered to 
be “ detained for bejng)eptcred ynder a false 
denomination.”. The. importers, Messrs. 
Terfnant, Clow, and Co., remonstrated, and 
produced to the Board of Customs two coun¬ 
ter reports, one from Professor Graham, of the 
London University College, styled by them 
“thefirst chemist in this kingdom and 
the other from Mr. David Waldie, chemist 
to the Liverpool Apothecaries’ Company, 
both in .direct contradiction of Dr. Ure'# 
report—Professor Graham affirming that the 
liquor m dispute contained “ no pyrolygueous 
acid,” was “ not alcohol , nor convertible by 
any means whatever into alcohol, nor ardent 
spirits ;” and that “ so ‘far from 91 gallons 
of .spirits of proof strength bang obtainable 
from it,” as alleged by^r. Ure, it./* did nfit 
contain any alcohol that could be separated 
from it, and used in making English gb, 
by distillation^yvifh potash, or any other 
process whatever aiyl Mr. Waldie certli; 
fying that he could find no 11 evidence- efif 
the presence oV alcoholic spirit;” that the 
liquor consisted “ only of pyroxylie spirit, 
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or.wood naphthaadd was “ not a drink¬ 
able spirit, and cbuld not, by any chemical 
process, be made a drinkable liquid.”* And 
here ends Act the First , with the question^ 
raised of “ Who is in the rig/ht?" 

Act the Second opens ^ith Dr. yre in 
profoipul amazemtat at the reports of his 
brother chemists, and busy in his laboratory 
re-testnlg the liquor in dispute. The results 
of the Doctor's further experiments are 
shown in the following Report to the Com¬ 
missioners of Customs,* of * date January 7, 
1813. • % * 

11 In compliance with the request you 
made me yesterday at our consultation in 
your office upon the naplitliu imported at 
Liverpool, which I examined on the 22ml of 
November last, by desire of the lion. Com¬ 
missioners of Customs, I have now the pica-, 
sure to submit to you thu following justifica¬ 
tion of the certificate I then granted, which 
will serve to refute the counter-certificates 
sine# furnished, os you write me, by a Pro¬ 
fessor ait?* a practical Chemist i—r 

“ When two liquid! arc equally volatile, 
as is the case with alcohol and napl/ha, or 
wood-spirit, it is utterly impossible to sepa¬ 
rate them completely by distillation, or by 
any direct methods, and this fact is. np doubt 
well known to the^compounder of this spuri-t 
ous naphtha. Surely no man,evfeu mode¬ 
rately versant in Chemistry, would presufhe 
to deny the existence of alcohol in the said,, 
naphtha, because, forsooth, the two finds 
are inseparable by, distillation. In like 
manner, when leag and tin are combined, os 
in solder, it is impossible to separate them 
by fusion, because they melt together; but 
they may however be mogt easily parted ,by 
the action of nitric acid, which converts the 
tin into an insoluble oxide, and/he lead into 
a soluble salt, and then the two a metaU may 
be perfectly separated by mere washiqg with 
water, and the quantity of each exactly as¬ 
certained, fFom the known composition of 
tin oxylc and nitrate of lead. 

“Thus, also, when alcohol and naphtha 
are mixed, we must have recourse to an in¬ 
direct but a quite accurate method of park¬ 
ing them, and estimating the proportion of 
each in the mixture** Jn the present case, 
however, that is haqjdy necessary, since, on' 
rectifying the spurious naphtha oy distilla¬ 
tion with quicklime, I could distinguish 
plainly, by the taste and Anefl, thn presence 
of alcohol in very large proportion in the 
purified spirit. • ' 

“ 1. When alcohol of from fifty to sixty 
per cent, over-proof is mixed with its own 

VOL. XXXVIII. 


weight of sulphuric acid, and properly dis¬ 
tilled, it affords the fragrant liquid well 
known by the name of ether or sulphuric 
ether, and when the distillation is continued 
too long, the rdbiduuin in the retort becomes 
black, thick, and finally froths up with snch 
impetuosity, as to be projected out of the 
vessel, though this tfe of fifty times the capa¬ 
city required by the liquid before its intu¬ 
mescence. The process must, therefore, be 
well watched, and the heat withdrawn, some 
time before this phenomenon occurs. 

“ 1Q0 parts of absolutely pure alcohol 
yield 80*6 parts of ether, by losing merely 
19*4 parts of the water combined in the ele¬ 
ments of alqphol. Sec Liebig's Organic 
Chemistry , i., p. .315. 

“ When wood-spirit (wood-naphtha) of 
the same strength is treated in like manner, 
mid distilled along with sulphuric acid, it 
nirords not a f.iauiD, but ah akrikorm pro¬ 
duct. * Mcthylic ether ,l says Professor 
Liebig, ‘ is prepared by distilling a mixture 
of equal volumes of concentrated sulphuric 
acid and wool-spirit. The gas which is dis¬ 
engaged, is to be pnssed first through milk 
of lime, and then through several tubulated 
bottles filled with water. This compound is 
a colourless gas, possessed of an agreeable 
ethereous odour. A cold of 16° below zero, 
of the centigrade scale (29° Fahr., below the 
freezing point of water) does not render it 
liquid.'— C/timie Organiqne, vol. i. p. 540. 

“ Berzelius says, * Oxide of methyle or 
ligneous ether (made as above described) is a ‘ 
gas which docs not condense in the receiver, 
but which should be collected over meTcury. 
It is a colourless gas, which does not con¬ 
dense at 16° undergo 0 cent, - As the opera¬ 
tion of discing the mixture of wood-spirit 
and sulphuric acid advances, the mixture 
becomes yellow, brown, and at last black, 
Dut without thickening or frothing up, as 
happens when alcohol is treated in the same 
manner.’—Traite de Chimie, vol. iii. p. 403, 
of the French translation by Valerius, Brus¬ 
sels, \JB4l. 

“ 3? I rectified the said naphtha by re¬ 
peated distillations; first, by itself to sepa¬ 
rate the pyroligneous acid (which was ob¬ 
tained in very measurable quantity),eand 
tfteu with quicklime. The volatile spirit 
thus procured had a specific grfvitv of 0*839, 
and resembled alcohol more than naphtha. 

I then treat'd it, as above prescribed, with 
sulphuric add, when it yielded a fine dra- 
graufc liquid sulphuric ether, and nearly in 
as large a quantity as the same volume of 
alcohol could have done. A very little lig¬ 
neous or methylicethereous gas also appeared, 
and passed off through' the. water of the 
safety-tube of the receiver. Three fluid 
ounces nearly of other were obtained. On 

d o. 
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continuing the heat, after the receiver was 
removed, file materials in the retort on the 
sand-bath becanik thick, black, frothed up, 
and were projected out of the vessel with 
gAat force. Thus, by the {froduct of fine 
liquid ether, and the intumescence in the re¬ 
tort, two infallible proofs of abundance of 
alcohol in the said naphtha are obtained— 
proofs which will be recognised in every 
chemical court of Christendom. 

“ It is my opinion that the contraband 
article in question will make as good ether 
as the best spirits of wine, becuuse the mi¬ 
nute wood-spirit, or pyroligneous portion 
flies off in the form of a gas during the 
etherefication. Hence its clandestine im¬ 
portation under the false colours of a spuri¬ 
ous chemistry would prove a serious detri¬ 
ment to the spirit reveuue, as well as to the 
honest distiller, rectifier, and tnanufacturiug 
chemist. 

“ Finally, I ha%p analysed the pyroligne¬ 
ous acid residuum of the first distillation of 
the said naphtha, conducted by the heat of a 
water bath, and I found that four fluid 
ounces of it saturate with a lively efferves¬ 
cence as much carbonate of potash as two 
fluid ounces of ordinary vinegar, or 5 per cent, 
of real acetic acid, could have done. Here 
is therefore abundant evidence of acid, not¬ 
withstanding the Professor’s counter-certifi¬ 
cate. 

(Signed) “ Andrew Urns.” 


Could the verdict of “ every chemical 
court fa Christendom” have been here taken, 
there would doubtless hav^been at once an end 
of the matter; for, to say nothing of the satis¬ 
factory evidence which this RepoVt contains 
of the presence of large quantities, both of 
pyToligneons acid and of alcohol, the pro¬ 
duct of ether from the suspected liquor was 
an incontestible proof of its alcoholic nature, 
genuine naphtha being a substance from 
which it is impossible to obtain ether. * But 

as Chemical Courts, like others, ats not of 

♦ 

immediate access, even to lloyal Commis¬ 
sioners of Customs, the action of the pie<fe 
pauses for ^ time; the Board’s “ Analytical 
Chemist,” vindicated and cxul&nt, and the 
“ firgt chemist in the kingdom,” with his 
apothecary—associate Wjfidie, convicted, to 
all appearance, of most ludicro-lamentable 
incompetency. 

4-ct Third opens with the sun in Pfsces— 
scene the Royal Mint—Professor W. T. 
Brando loquitur. 


“ Royal Mint, February 2,1*43. 

“ Sir,—-I {peg to acquaint you, for the in¬ 
formation of the Commissioners of Customs, 
that in compliance with their wishes, I have 
warefully examined the sample of wood- 
naphtha forwarded to me with your note of 
Saturday last; and that, in my opinion, it is 
not miked with Acohol o%spirits of wine. 

“ It is a matter of great difficulty to deter¬ 
mine tha»entire absence of minute quantities 
of alcohol in wood-spirit; but the ftwilt of 
my experiments upon the present sample 
induces me to believe, that if there be any 
alcohol in it, the quantity is at all events 
very sDnall, spiel not such as to admit of its 
being again separated for y»y fraudulent pur¬ 
pose ; and I presume there enu be no other 
temptation for the addition of alcohol in 
these cuses • 

41 If you think It worth while, I can setul 
you *the specimens of the pure wood-spirit 
which I have extracted from your sample, 
and which have; none of the characters indi¬ 
cating the presence of alcohol. .• 

14 1 remain, Sir, your faithful servant, 

t (Signed) 44 Wii^iam Thomas Brat^db. 

“My charge on the present occasion is 
one guinea.” 

How strange! Another learned professor- 
chemist to the Royal Mint, and chemfeal 
authority of we know not how many other _ 
public establishments besides—he, too, posi¬ 
tively declares that he can detect no alcohol 
where Dr. Urc found it in abundance, and 
affirms most confidently that, 11 if there be 
any alcohol in it, the quantity is, at all 
events, very small , and no( such as to admit 
of its being again separated for any fraudu¬ 
lent jyurpose V The Commissioners of Cus¬ 
toms, apprehensive apparently that, as the 
Royal Mint* professor charged only “ orifc 
guinea” (!! f) for his advice *' on the present 
occasion,” he might possibly have taken 
proportionally little pains with the case, re¬ 
quested to know by what series of experi¬ 
ments (if any) he had arrived ^at a conclusion 
stf much at variance with Dr. Ure's, and to 
explain, if he conld, the discrepancy between 
them. The following 1 is the Professor’s 
reply:— • 

* • “Royal Mint, February 10,1843. 

" Sir,-*I beg to' 4 acknowledge the receipt • 
of your letter.of this date, enclosing a copy 
of Dr. Ure’s,Report [of 7tlr January], and 
adverting to the discrepancy between our 
opinions respecting the sample of wood-spirit 
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lately reported upon by me, and the conse¬ 
quent dilemma in which the Btv.rd of Cus¬ 
toms is placed. I request you will ■assure 
the Commissioners that 1 did not found my 
opinion upon the mere endeavour to separate* 
alcohol by distillation, but upon the follow¬ 
ing experiments: 

“ 1st. I distillers portioti of the simple, 
and separately collected the iirst, second, 
and third portions, which passed sover, in 
none ot* which could I discern any distinct 
proofs of the presence of alcohol. B 

“ 2nd. 1 rectified portions of .the sample 
over lime and animal charcoal, and the pro¬ 
ducts were such as might be ej^pectecf from 
wood-spirit, rfhd o^orded no evidence of the 
presence of any tangible quantity of alcohol. 

“ 3rd. I mixed a portion of the sample 
with sulphuric acid, and hpated the mixture 
in a retort connected with the pneumatic ap¬ 
paratus. I obtained noue of the ethfireal 
products of alcohol, nor could I procure any 
olefiant gas. 

“ Under all these circumstances, 1 thought 
and still think myself justified in making the 
report which I had the«honour to transmit 
to the custom-honse on the 2nd instant. 
Should it be the wish of the Commissioners, 

I will carefully repeflt the experiments I 
have described, and subject the sample, if 
possible, to more rigid examination. But, 
on the whole, I would venture to suggest the 
propriety of submitting the question to some 
third chemical authority. 

“ 1 have the honour to be, Sir, yqjir 
obedient servant, 

(Signed) “ William Thomas Brandk.” 

Of experiments it will be seen there was 
no lack ; the Professor had well earned his 
guinea fee—provided always, of course, that 
the experiments were good for anything, on 
wjiicli point the reader shall presently have 
the Professor’s own opinion to f^uide him in 
his judgment. 

Act Fourth shows the Commissioners of 
Customs confoundedly perplexed — still 
strong*in their reliance on the correctness 
of (heir “ analytical chemist,” but naturally 
puzzled to account for the conflicting state¬ 
ments of his brother professors. Once 
more they place the Whole matter in the 
hands of Dr. Ure. £nd, to exclude all pos¬ 
sibility of error on acconnt of difference in 
* samples, the Doctor i*s supplied this time 
'with eighteen bottles full of the pretended 
naphtha, one taken from each ofthe eighteen 
casks detained. As, however, the truth of 


the statements in his former imports had 
been questioned—for to that the counter 
certificates amounted —- Dr. Ure, before 
touching the Eighteen samples, very pA- 
dently resolved to call in the aid of another 
gentleman, “ who q^ould be at once an un¬ 
impeachable witness as to his results, and a 
skilful coadjutor in the operations.” He 
accordingly procured the services of Mr. 
Maurice Bbanlan, " well known'to the che¬ 
mical world as being the author of the only 
discovery of consequence made regarding 
naphtha by any British chemist {”* * and 
who, moreover, "had had much experience 
in the manufacture of ether, and in the rec¬ 
tification of alSohol and wood naphtha upon 
the commercial scale.” After firing dili¬ 
gently occupied with experiments on the 
suspected liquor for three weeks, Messrs. 
Ure and Scanlan made tlio following joint 
report to the Board of Customs. We give 
it at length, os exhibiting a beautiful speci¬ 
men of refiped and correct analysis:— 

“ On Monday morning, Mr. Scanlan and 
I commenced our analytical operations. We 
found all the sample bottles to contain a 
liquor, apparently the Bame, having a specific 
gravity of 0*!M*4 in general—one was 0*942, 
and three or four were 0*948. This trifling ’ 
difference arose from slight variations in the 
quantity of pyroligneous acid which hall been 
added originally to the alcohol for the pur¬ 
pose of disguising it. They all had the sour 
smell of cjude vinegar, and reddened blue 
litmus paper very strongly. 

“ We subjected half a gallon measure, 
faken # frd!n five of the bottles indiscriminately 
to distillation by the heat of a water-bath, as 
a preliminary experiment, and obtained a 
spirit of specific gravity 0*901, or 14*67 
over-proof, while an acidulous residuum was 
found* in the still, which was saturated with 
effervescence by crystals of soda, and indi¬ 
cated onePper cent, of real ocetio acid in the 
original liquor, equivalent to twenty* per 
elkit. of excise proof vinegar. The above 
experiment furnished eighty-ofle per cent, of 
proof spirit oat of the-gallon. Some of this 
spirit was rectified along with quicklime in 
a. glass retort, by the heat of a water-hf tli, 
whereby its specUfc gravity became 0*832, 
or 38*63 over-proof. 

• TheSSiscovery referred to i* that of the beautl- 
ful crystalline body called pyroxyllne, or pyroxan- 
tine, (to indicate Us pyroxylic origin and yellow 
colour,) which Mr. Scanlan was the Arst to extract 
from rough wood naphtha. 

. dd2* 
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“ A portion of this spirit was mixed with 
its own weight of sulphuric acid (oil of 
vitriol), and distilled with proper precautions 
1»y the heat of a sand-bath, when there was 
obtained an agreeably smelling ether, in 
about the same quantity as pure alcohol, of 
the same strength, would have yielded. This 
lluid, on being rectified ■In the usual way, 
afforded n fine ether, of specific gravity 
0-752 ; a lightness perfectly decisive of the 
perfection of the ether, and consequently of 
the spirit from which it was formed, being 
nothing else than alcohol^ 

“ Having made these incipient trials, we 
proceeded to operate on a larger scale, and 
distilled a gallon of the Liverpool liquor in 
a still mounted with a rectifying apparatus 
of my own invention. The pyroligneous 
acid was saturated beforehan^ with quick* 
lime, and then the clear filtered liquor was 
subjected to distillation over a naked fire. 
The spirit which wmc over was again recti¬ 
fied with more quicklime, in a glass appara¬ 
tus, by the heal of a water-bath, when it 
came over of a specific gravity 0*8268, or 61 
over-proof. Spirit of this gravity being 
well adapted to making ether, a proper pro- 
portion of it was taken along with sulphuric 
acid, and submitted to the process of cthere- 
fication in Uonillay’s continuous method, as 
described in my Dictionary of Arts, p. 442. 
Ether came over most abundantly through 
Liebig’s glass condenser, intp a glass re¬ 
ceiver, furnished with a safety-valve. The 
’ ether was characterized by its peculiar strite 
or lines of fluid down the sides of the globu¬ 
lar receiver, as also by its cool refreshing 
fragrance. No less than twenty-six ilnid- 
ounces, apothecaries’ mentire, were obtained 
of an ethereous liquid, of specific grouty 0*787, 
which, on rectification, became of specific 
gravity 0*742, boiled under 100° (Faljr.Jj and, 
amounted to fully twenty ounces measure, 
being a quantity about as great as the same 
quantity of alcohol of the purest kind would 
liavc yielded. This ether is lighter than the 
best standard ether of the Pharmacopoeia, 
sold at the Apothecaries’ Hall, Loftdon, 
therefore finer, and certainly as fragrant, and 
fully more volatile. • * 

“ This sample of ether, of about a pint 
measure, was examined at my request, 

Mr. Morson, o\ Southampton Row, and Mr. 
Bell, of (Oxford Street, botlf competent 
judges of the article, who found its specific 
gravity to* be 0*742, and pronounced it to 
possess all the physical properties of sul¬ 
phuric ether. 

11 The sequel of the ether distillation 
furnished the usual liquid products />f the 
ctherefication of alcohol alopg with olefiant 
gas in great profusion, characterized by its 
binning with a white flame, like that of wax 


candles, and by its being condensed on ad¬ 
mixture with, chlorine gas into chloride of 
carbon? the oily looking liquid fromwhiohit 
derive its familiar name. 

• “ I have found that when ten parts of 
wood-naphtha are mixed with ninety parts 
of alcohol, each of moderate strength, and 
the mifture is trAted witie sulphuric acid ns 
above, it does not afford any good gjflluine 
ether, bet a peculiarly pungent offensive 
fluid, proving that the spirit drawifout of 
the Liverpool naphtha must contain little or 
no real woo^-naphtha, but that it owe's its 
peculiar taste and flavour to the pyrogenous 
oil of Che wopd vinegar, of which a few drops 
suffice to contaminate a gt^lon Of good sweet 
alcohol. • 

“ Sweet spirit of nitre is another product 
of alcohol, consumed in vast quantities in 
the United Kingdom, and which cannot be 
formfid at all with wood-spirit naphtha. Mr. 
Scanlan and 1 followed the prescription of 
the Pharmacopoeia, and obtained the full 
quantity of sweet'spirit of nitre from the 
rectified Liverpool liquor, just as if we had 
usejj a like proportion of alcohol. Tlu^sp. 
gr. of this spirit was only 0*842=53*7 per 
cent, over-proof, while that of the commer¬ 
cial article is 0*850=4^*1 over-proof. 

“ Wothave also prepared a good drinkablo 
gin, which persons accustomed to that beVfe- 
rage have relished very much. It was made 
with the Liverpool naphtha rectified with po-' 
tash, as is customary in th« compounding of 
cordials. Samples of the ether, sweet spirit 
of fiitre, and the gin, accompany this report. 

“ I have submitted a sample of the naphtha 
so fortified to Mr. Bowerbank, one of the 
most extensive and skilful rectifiers in Lon¬ 
don ; and I take leave to band in his report 
herewith, which I consider also a conclusive 
evidence of the said naphtha being alcohol. 

“ Having thus proved the alcoholic nature 
of the article, Mr. Scanlan and I next made 
a careful experiment to determine its exact 
amount, and that of the pyroligneous acid 
with which it was disguised. We distilled 
a gallon of the Liverpool liquor previously 
neutralized with lime, and obtained at ono 
operation, by means of my rectifier, a«spirit 
of 37*46 per cent, over-proof, equivalent in 
quantity to eight-tenths of the whole gallon 
in proof spirit, or 80 per cent. The residu¬ 
ary liquid, pyrolignitc of lime, was decom¬ 
posed into acetate of spda by crystals of soda, 
of which 3000 grains ware required, indicat¬ 
ing 1083 grains of real acetic add, equiva¬ 
lent* to about 45oz. measure of vinegar, 
excise proof, or thirty per cent, of 'the 
original liquof. Thus the Liverpool pre¬ 
tended naphtha consists of seventy parts 
alcohol, 14*3 over-proof, and thirty of 
pyroligneous add. 
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“ I now proceed to describe the researches 
we made into the properties'of thq several 
kinds of wood-naphta now in the market f 
with the viewing of ascertaining the be^£ 
criteria for distinguishing that fluid from 
alcohol, and consequently for discovering 
directly whether any sample of naphtha bo 
illicitly compounded with alcohol, or be 
genuine. # 

“ Wkh this view, I procured from Messrs. 
Hill of Deptford, whose chemical works I 
am well acquainted with, a quantity hf their 
rectified wood-naphtha,and also*of thorough 
naphtha as firstdrawn off by distillation from 
the pyrolignoous acid of their own manufac¬ 
ture. * # 

“ Wc rectified in my still, a gallon of 
their genuine rough naphtha, and found 
it to exhibit all the pnenomena charac¬ 
teristic of this fluid; viz., boiling nt a 
temperature fully twenty degrees below that 
at which alcohol-wash of the same gravity 
boils, and exhaling the peculiar smelling 
vapour of aldehyde, most offensive .to the 
nose, and causing the qyes to redden and to 
weep. When thus distilled, it agreed iif its 
properties with their rectified wood-naphtha. 
The fluid is colourless has a peculiar, some¬ 
what offensive odour, exhales, at a moderate 
warmth, a vnppur very painful to the eyes, 
and, therefore, much dreaded by the hatters, 
who used to employ it in large quantities for 
dissolving their so-called gums, or shellac 
and sandarac. Hence there is a very strong 
temptation to introduce in its stead smuggled 
alcohol, slightly disguised, which docs not 
injure the eyes, and is, moreover, a far better 
solvent of the gams. The pyroxylic ajllrit 
of Messrs. Hill is jiltnost the only one that I 
have been able to meet with on sale in this 
country, which I think to l>e truly genuine. 
Other samples consist, more or less, of al¬ 
cohol, illicitly introduced to the great injury 
of the revenue. . 

“ Genuine wood-spirit has tpe following 
distinctive characters: 1. When rectified 
naphtha, of specific gravity of 0*870, such as 
Messrs. Hill send out for sole, is distilled 
along .with a large quantity of unslaked 
powdered quicklime, in a retort plunged 
into boiling water,'the spirit comes over with 
its gravity unchanged; whereas, if genuine 
alcohol, or the spirit from the Liverpool 
naphtha, be distilled in the same way, each 
of these is alike concentrated, so as to be ob¬ 
tained nenriy free Trom water, and of a 
gravity under 0*800, or 70 per tent over 
proof, and of the temperature C<£ (Fahr.) 
Here, then, is a most remarkable differ¬ 
ence between alcohol and wood spirit; one 
which of itself demonstrates the Liverpool 
liquor to be alcohol, and not naphtha; for 
dm it contain even 5 per cent, of naphtha at 


the originaljdilution of tho Jiquor, it could not 
he concentrated by the heat of boiling water 
with quicklime to the above low gravity. 
Wood-spirit, thus seems to possess a greater 
affinity for water than alcohol—a fact, of 
which another evidence will be presently 
adduced. • * 

2. When alcohol is reduced with water, 
the mixture undergoes a condensation of 
volume, so that 100 gallons of strong alco¬ 
hol mixed with 50 gallons of water, do not 
occupy the space of 150 gallons, but n less 
space, proportional in a certain degree to 
the strength of the alcohol. Upon this fact, 
the excise tables of alcohol are constructed. 
Thus, when alcohol, of specific gravity of 
0*8.'}2, or 58*5 over-proof, is to be reduced 
to proof, or 0*920, 100 parts of it in volume 
are to be diluted with water till the mixture, 
at 62 Fahr. occupies the space of 158*6 
measures. * 

“ The spirit from the Liverpool liquor 
agrees exactly with alcohol, in this re¬ 
spect, but both differ from wood-naphtha, 
which suffers a greater penetration of parts, 
and condensation of volume by dilution 
with water, so that 100 parts of specific 
gravity, 0*832, made to occupy 158*6 
measures, by the addition of water, form a 
mixture of specific gravity 0*927 or 0*928, 
at 62° Fahr. Even the genuine naphtha of 
specific gravity 0*870 or 36*12 over proof, 
reduced with water till 100 measures become 
136*12, has a specific gravity of 0*927, " 
whereas alcohol and the Liverpool spirit so 
treated, have the specific gravity of u*920, 
or excise spirit proof. 

“ 3. The boiling temperatures of alcohol 
and genuiqp wood-spirit are remarkably dif¬ 
ferent, and afford therefore excellent criteria 
^or distinguishing the two fluids. Hill's 
naphtha*of 0*870 specific gravity, boils at 
144° Fahr. when heated in a small flask or 
matrass by means of a water-bath. If it be 
concentrated to the strength corresponding 
to specific gravity 0*832, it boils at 140° 
Fahr.* Alcohol of specific gravity 0*870, 
boils in the same circumstances at 180°, and 
of speciffc gravity 0*832, at 171°. 5' Fahr. 
The spirit from the Liverpool liquor agrees 
\fiih alcohol in its boiling points at the several 
degrees of specific gratgty, butTlifters entirely 
from naphtha in this most cliaracteristic 
feature, If ten per cent, of naphtha be 
mixed with alcohol, each of specific grvrity 
0*870, the boiling point of the alcohol is 
lowered at least six degrees of Fahrenheit’s 
seal*. Upon this physical principle, it is 
clearly ^demonstrable that the spirit in the 
Liverpool liquor, docs not contain five per 
cent, of wood-naphtha. 

“ The spurious naphthas in the market are 
characterized by two features} first, their 
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low specific gravity; second, their high boil¬ 
ing points. Soite of them have a gravity of 
only 0*822, others of 0‘827. Now, as it is 
impossible to coucentrate real wood-spirit 
to this pitch, by any ordinary manufacturing 
means, while alcohol may be without' much 
difficulty so concentrated, a suspicion natur¬ 
ally arises of the illicit introduction of 
alcohol into a liquid sold at a price sixty per 
cent, at least under that of ^lcohol. This 
suspicion becomes a certainty on referring to 
the Trailing points and other means that have 
occurred to me. The tAnperaturc at which 
these very light naphthas boil, is higher by 
at least 8° Fahr. than that of the much 
heavier and more watery naphtfia of Messrs. 
Hill. One naphtha of specific gravity of 
0*8216 boils at 152’, while Hill’s genuine 
wood-spirit of 0*832 boils ft 140° Fahr. 
By compounding alcohol and genuine naph¬ 
tha, fluids are formed with boiling points 
like the above 'spurious or fraudulent 
naphthas. 

” 4. When genuine naphtha is treated 
with its own weight of sulphuric acid, as in 
the process of etherefication, the phenomena 
and products are quite different from those 
with alcohol and sulphuric acid. White 
fumes are exhaled most abundantly, while a 
gas is disengaged that burns with a faint blue 
flame. An acidulous liquor is found in the 
receiver, which being neutralised with pot¬ 
ash, and re-distilled, affords a liquid of spe¬ 
cific gravity 0*911, possessed of a peculiar 
pungent spicy odour, and resembling coal-oil 
in being immiscible with water. Here are 
sufficient proofs that real wood-spirit can 
furnish with sulphuric aojd nothing in any 
respect resembliug ether. 

(Signed) “ Andrew Uhb, 

Morris Sc and an.” 

.J W. 1 

The reality of the sophistication was thus 
at length set at rest, and ’ 

Act Fffth atid last exhibits, with very 
exact poetical justice, Truth and Urn tri¬ 
umphant, and Error, Graham, Brande,*and 
Co. covered with confusiejp and vshame. 

11 FirqJ Fiddle ” slips off behind the scenes, 
with 1st. 2nd^ and 3rd. Smugglers after 4 
him, and is qpen no mere; the Royal Mint 
Professor, with a redeeming candour, steps 
forward and acknowledges that he was all in 
the wrong. (“ 1 now wrifb to you to ac¬ 
knowledge my error * * ♦ I have assured 
lAyself of the possibility of obtaining alcohol, 
and, of course, ether, from the same spirit.” 
March 31 $) and the hero of the piece thus 
expatiates, to an admiring audience, on the 
zn&M which it teaches* 


“ Nothing can place in a juster point of 
view t]^e lamentably low condition of organic 
chemistry in England than the fact of two of 
k the most prominent professors of the science 
in London having proved, by formal public 
declarations, made after deliberate experi¬ 
ments? that they are unable to distinguish 
alcohol from wood-spirit—nay, that rlcohol 
merely tainted with pyroligneous oil is not 
alcohol , but genuine pyroxylic spirit- What 
will the chemists of the Continent think of 
this refliarkable ignorance, or want of skill ? 
Though, iiffieed, they must be somewhat 
prepared for such a phenomenon, since, 
among the'’thousand brilliart discoveries 
made within the last seveh years in organic 
chemistry, not one of any note can be traced 
to an English professor; several of them, 
however, have gofid incomes, with well ap¬ 
pointed laboratories and instruments of re¬ 
search assigned to them, at the public ex¬ 
pense, for the cultivation of the science.” 

Aye,.what will the chemists of the Conti- 
nenj think of it ? Nether our “ First Fiddle” 
nor our second, able to detect what the merest 
tyro of a foreign laboratory would probably 
discern jji an instant 1 Ah ! those “ good 
incomes,” those “ well-appointed labora¬ 
tories and instruments of research,” sup¬ 
ported “ at the public expense ”—is it not 
all owing to them, and to tfieir damping in¬ 
fluence, that our “ fiddles ” arc so much out 
of tune ? Mr. Babbage would say “ no,” 
and<call for ribbons and garters in addition; 
but Liebig would bid us reconcile, if we con, 
such abundance of means with so deplor¬ 
able on instance as the present of wont of 
knowledge and skill. Men of a keener insight 
into human nature than either would, perhaps, 
contest the reality of the supposed want of 
knowledge and skill, and remind us that 
there are such motives to wrong-doing as 
love of lucre, with its proverbial blindness 
and temerity, and envious rivalry, prone to 
every sort of meanness—such things, in short* 
as Guinea Fees, and Purchased Certificates* 
“to damn another’s ^ fame, or raise one’s 
own.” Has not Professor Brande, himself, 
recorded as a historical feet, in his Manual 
of Chemistry , (Edit. 1836,) that “articles 
are imported u^der the name of pyroligneous 
ether, spirit, &f., which are mostsuspiciovsly 
identical with alcohol, and which, if not 
closely examined, may lead to serious frauds 
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on the revenue, and that strong alcohol, dis¬ 
guised os to smell and taste, as da these res¬ 
pects to resemble pyjpxylic spirit, has al¬ 
ready been found in the market!” Horn 
then could he be serious in scouting, six 
years afterwards, the noting of siich ^frauds 
beingepracticable ? Was it not, moreover, 
an English professor, resident within some¬ 
thing less than a hundred miles of the Royal 
Mint, who publicly certified that • choke- 
damp, (carbonic acid gas,) the* victims of 
which are counted by thousand^, and fens of 
thousands, including among the number the 
unhappy son of the illustrious Oerthollet, 
might be breathed with impunity, providing 
only it were generated by a Joyce's patent 
stove I What is there after that, in the way of 
opinion and certificate, which 44 the guinea 
fee" might not be expected to extract from 
a London chemical “ First Fiddle ? Has 
not*tho hireling character of the English 
chemical school been the subject of rebuke, 
even from the judgfhent seat ? Who can 
forget the memorably declaration «f Chief 
Justice Dallas on the two days’ trial as to 
the cause of the fire in the sugar-house of 
Severn and King “ when the chemists of the 
metropolis, banded and pitched against q^ch 
other like two troops of prize fighters, swore 
point blank to opposite results from Jikc 
experiments.” 44 These two days are*not 
days of triumph,hut days of humiliation for 
science .” Mr. Brande, in his History of 
Chemistry, which forms ,one of the prelimi¬ 
nary treatises of the Encyclopaedia Bri - 
tannica , uses a felicitous phrase to describe 
certain eras in the progress of the science— 
he calls them 41 red letter days .” May we 
hope that he will not forget, in his next edi¬ 
tion dT the Treatise, to add that it has had 
in England its black letter days as well ? 

* And should there be room for an example hr 
two, we trust he will not be restrained by 
any feeling of modesty from giving to his 
own and 44 First Fiddle’s” discoveries in 
wood naphtha that prominence which they 
deserve. * • 

It must, we think, appeal to every im¬ 
partial reader of the present pamphlet that 
Dr. Ure was exceedingly ill-used by Ms 
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brother professors, and that thej richly de¬ 
serve the exposure whieh they have received 
at his hands. It was not a matter of opinion, 
such as men lare allowed to differ updh, 
whether there was alcohol and ether in the 
suspected liquors qj not, but a matter of 
fact, authenticated by the positive assurance 
of Dr. Ure, that he had actually extracted 
both substances from them in abundance; 
both Professor Graham and Professor Brando 
were fully apprised fliat Dr. Ure had reported 
the fact to be so; and before they ventured 
to contradicts him so flatly os both did, they 
should, for their own sakes, for Dr. Ure’s 
sake, and for the sake of their common 
science, have*sought a conference with Dr. 
Urc, and asked him to verify before them 
his experiments and results. On Dr. Ure'a 
part there appears to have been no want of 
proper feeling—no attempt made, nor any 
wish whatever entertained, to entrap his 
brother professors. On the contrary, he 
went so fv in courtesy (too far, some may 
think) as to invite them 44 to come and see 
the various alcoholic products” he had ob¬ 
tained from the spurious naphtha ( 4< a pint 
of fine etber'among the rest”); but, as if 
their business was with anything hut truth,* 
they both, on one weak pretext or # other, 
declined the ocular demonstration tendered 
to them. 44 First ^Fiddle” had been feed to 
certify that the suspected liquors contained 
neither pyroligneous acid nor alcohol in 
’quantity sufficient to be separable for fraudu¬ 
lent purposes; and having so certified, he 
seems to have thought that he vies functus 
officio. Professor Brande was employed by the 
Board. of Customs to report the truth only; 
but, because his imperfect fhodes of experi¬ 
menting gave itsults wholly different from 
(hose of the Board’s chemical adviser, Fe was 
delighted, and (till subsequently goaded to it) 
would enquire no fartlier. 4 44 My charge on 
the present occasion is one guinea,” and 
for that I have jgiven you three laborious 
analyses; while your analyser in ordinary 
charges two guineas for each analysis.’ (See 
Dr. Ure’a Preface.) Alas! alas! on what 
days of competition and cheapness have we 
fallen! Cheap jewellery, cheap champagne, 
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cheap haberdashery, cheap tailoring, cheap 
furniture, and noyv, at last, cheap chemistry ! 
Price the only criterion and intrinsic worth 
of«no account! * 

After the question as to the genuineness of 
the eighteen casks imposed by Messrs. Ten¬ 
nant, Clow, and Co. had been disposed of by 
the proceedings before related, no less than 
eleven different samples of other importa¬ 
tions were, within the space of*a month, 
sent to Dr. Ure for examination, and one 
and all proved to be of the like spurious de¬ 
scription. One from Havre was composed 
of 95 per cent, of alcohol, of specific gravity 
0*842 at 60° Fahr., or about 53*7 over-proof. 
And eight others consisted entirely of strong 
alcohol, disguised only with a very small 
portion of the dead coal oil of the gas ma¬ 
nufactories. 

From these facts it is easy to judge how 
much the revenue must have suffered in past 
years from such sophistications, aiul how 

much more it would have suffered in future 

« 

years, but for the detective investigations of 
Dr. Ure.^ Since alcohol is nutaxed in Ame¬ 
rica, France, Belgium, aud Germany, it can 
be made in those countries, of a strength 
«inuch above our proof strength, for less than 
two shillings a gallon; while here the selling 
price, duty paid, is from 12 to 15.shillings. 
No wonder we have a Reclining revenue, 
and an income tax to make up t the defi¬ 
ciency. 

But the injury to tho revenue is probably- 
the least serious part of the affair. The Bri¬ 
tish growers, home and colonial, of the vege¬ 
table productions from w'hich alcohol is ex¬ 
tracted—the British distillers of the Silco- 
hoi, in all its jjgtsjctics—the British com¬ 
pounders and fetaifiers of r spirits-U-arc all 
deepljr injured by this . inundation, from 
foreign parts, 4 of duty free, or next to duty 
free, alcohoL The “ rectifiers pi London,”, 
Dr. Ure tells ns, “ who were wont to supply 
the tyri-manufacturerg, varnish-makers, and 
others, with large quantities of spirits of 
wine weekly, have for some time past fold 
little or none.” “ Their occupation f s gone,” 
adds tiie Doctor. We trust apt. The Com¬ 
missioners of Customs have but to persevere 


resolutely, for a few months, in confiscating 
every spurious lot of wood spirit which makes 
its appearance, (the means of detection arc 
^iow easy,) and the home manufacture would 
speedily revive and flourish. 

o * 

INSTITUTION OF CIVIL ENGINEERS. 
MINUTER OF PROCEEDINGS—SESSION 1843. 

February 14. 

“ Description of Mr. Clay*s new Process 
for making Wrought Iron direct from the 
Orej as practised at the Shirva Works, 
Kirkintilhch, Scotland.” ,By William 
Neale Clay. t 

In this communication, the author first 
describes the various stages through which 
the metal passes,’between the reduction of 
the oje aud its arriving at the state of mal¬ 
leable iron, by the ordinary mode of manu¬ 
facture ; and then he explains the process 
which he has invented, and introduced prac¬ 
tically at the Shirva Works. 

By the ordinary system of iron-making, 
the «rcs are reduced into the state of car¬ 
buret of iron, and then, by refining and 
puddling, the metal is^e-carburetted, thus 
making it into malleable iron by a number 
of processes, which are recapitulated :— • 

1st, Calcining t .e ore. 

2nd, Smelting in a furnace, by the aid of 
blast, either cold or heated, with raw coal, 
or coke, for fuel, and limestone as a flux. 

3rd, Refining the “pig” into “plate" 
iron. 

4Jh, Paddling, shingling, and rolling, to 
produce the “ rough,” “ puddled,” or No. 

1 bars. 

5th, Cutting up, piling, and rolling, to 
produce “ merchant,” or No. 2 bars. 

Cth, A repetition of the same process, to 
make “ best,” or No. 3 bars. 

Seeking to diminish the number of mani¬ 
pulations, the new process a mixture 
of dry Ulverstone, or other rich iron-ore 
(hsematite), is ground with about four-tenths 
of its weight of small coal, so os to pass 
through a screen of one-eighth of an* inch 
mesh. This mixture is placed in a hopper, 
fixed over a preparatory bed, or oven, at¬ 
tached to a puddling furnace, of the ordinary * 
form. While one charge is being worked 
and balled, another gradually falls from the 
hopper, through thercrown, upon the pre¬ 
paratory bed, and becomes thoroughly and 
unifpnnly a heated; the carburetted hydrogen 1 
and carbon of thetcoal, combining with thq 
oxygen of the ore, advances the decomposi¬ 
tion of the oftneral, while, by the combus¬ 
tion of theses gaseB, the puddling furnace is 
prevented from being injuriously cooled* 
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One charge being withdrawn, another is 
brought forward, and in about an hour and 
a-half the iron is balled, and ready for thing* 
ling and rolling. • 

The cinder produced, is superior in quality* 
to that which results from the common sys¬ 
tem ; it contains from 50 to 55 per cent, of 
iron, and is free from phosphoric ncid, Vhich 
freqUeitUy exists, and is so injurious, in all 
the ordinary Blags; when re-smelted* it pro¬ 
duces a* much No. 1 and No. 2 cast-iron, 
and of as good quality, as the oijlinary 
“ black band" ore of Scotland. • Thu cast- 
iron produced from the slag (amounting to 
OHft-tliird of what was originally contained 
in the ore) is mixe^with the ore and coal in 
the puddling furnace; and thtxs, while nearly 
all the iron is extracted from the ore, os 
much wrought-iron is produced in a given 
time, and the same cost of fuel, as by the 
old system. * 

The first process, producing puddled bars 
of sujierior quality, is consequently on a par 
with the fourth stage of the old system, as it 
avoids the necessity of the preceding separate 
manipulations. • # 

From the absence of all deleterious mix¬ 
ture, by once piling and reheating the rough 
bars, iron is produced,*of a quality, in every 
respect equal, and in powers of tensfem su- 
perftir, to that which results from the second 
piling and reheating in the common mode ; 
it is therefore contended that the two pro¬ 
cesses produce fiom the liosmatite nearly 
one-third more iron, of as good a quality gs 
is usually obtained by the six processes of 
the old system. 

The iron thus produced bears a hifch 
polish, is very uniform in its texture, is 
ductile and fibrous, having more than an 
average amount of tensile strength, and at 
the same time appears to be more dense, as 
it possesses a peculiar ..onorousness, re¬ 
sembling that of a bar of steel when struck. 
It lias also been converted iut* steel of a 
good quality. • 

The paper is illustrated by a drawing of 
the furnace necessary for the process, and 
by specimens of the iron and steel produced. 

• - | 

Mr. Clay contended that the ordinary 
method of making iron was neither so scieiw 
tific, nor so practically good as there was 
reason to expect it would have been, when 
iron formed so considerable an item in the 
productive industry cf the country. His in¬ 
vention was in some degree based upon the 
old Catalan fire, wherein jpalleable iron dr as 
produced direct from the ore, although by a 
considerable expenditure of fttel: by his 
process the ore was also reducecLat one ope¬ 
ration into the state of malleable iron, by 
combination with a large portion of carbo¬ 


naceous matter; and as the deojydation of 
the ore could proeeed simultaneously in an 
adjoining preparatory bed, through which 
the fiame of thg puddling furnace traverse^!, 
there was necessarily a great saving of time, 
labour, and fuel in the production of the 
metal, while the qyplity was at the same 
time improved! lie argued therefore, that 
if the system was generally adopted, a large 
portion of the capital now sunk in the ex¬ 
pensive constructions of blast furnaces, blow¬ 
ing engined, &c., would be dispensed with. 

Mr. Taylor observed, that the process 
appeared to be only applicable to the rich 
qualities of iron ore, which were now used 
in comparatively small quantities, as a mix¬ 
ture with the clay ironstones of the coal 
fields, from which iron was generally pro¬ 
duced iu this qpuntry. There existed large 
quantities of hsematite in Great Britain, 
equal in quality to that of Nassau, or of the 
liartz mountains, from which so much iron 
was made, for converting into steel. The 
mines of Ulverstonc (done now produce 
50,000 tons annually, and at least 25,000 
tons more could be shipped from Cornwall; 
and if a demand existed, there was scarcely 
a limit to the quantity that could be raised. 
He apprehended that the iron made by this 
process could be converted into good steel: 
this was very desirable, as it would- render 
this country independent of Sweden and 
Russia, whence* nearly all the steel-iron was 
now imported. 

Mr. Heath had examined Mr. Clay’s pro¬ 
cess of iron-making, and found thq£ the 
wrought iron produced from a mixture of 
Scottish pig-iron and hicmatite ore, was of a 
superior quality, betting severe tests without 
injury. The iron made by this method, 
from Indian pig-iron and spiculnr iron ore 
(per-gxy|}e of iron), from Devonshire, which 
was identical in quality with the celebrated 
Elba ore, when converted into cast steel, by 
a process which he had accidentally discover¬ 
ed, possessed the quality of welding like shear 
steel, Without any of its defects. Ihc method 
be alluded to, was to combine manganese 
with the qpst steel in the cnl&ible, and when 
out under the tiltfiammer it could be worked 
and weldedT to iron, like shear steel :• the 
consequence of this discovery jy as*, that the 
latter quality of steel was almost abandoned 
for cutlery, afld the former was now gene¬ 
rally used, as it did not exhibit the laminated 
appearance when polished, which shear Aeel 
frequently did. Tne metal was sounder, and 
fewer wasters were made. All the brown 
htemhtites contained manganese, and there 
was little' dbubt that, by selecting the pro¬ 
per kinds of ore, malleable iron might be 
made, in Great Britain by this process, as 
good for converting into steel as any of the 
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Swedish jron. There was abundance of Bpi- 
cular iron ore f on Dartmoor, equal to the 
Elba ore, and which would (he hod little 
doubt) produce as good iron as that from the 
lDannemora-ore. * 

Dr. Faraday remarked, that the process 
invented by Mr. Clay was founded oil sound 
chemical principles. ( It vrtis desirable to 
abandon the use of limestone as a flux : it 
was proved that the purest limestones con¬ 
tained phosphates, which, although advan¬ 
tageous in agricultural processus, were de¬ 
trimental in iron making. 

Mr. Fox had tried some specimens of Mr. 
Clay’s iron, and found them to bear severe 
tests, as well as the best coble bolt iron 
made in the ordinary manner. 

Mr. Clay explained that Mr. Heath’s pro¬ 
cess was not indispensable, fc for converting 
into steel the iron made by Ins method; and 
also that argillaceous iron ores, after calci¬ 
nation, could be treated in his furnace, like 
the hematite ores, but not so advanta¬ 
geously. 

Mr. Taylor said that 25,000 tons of steel 
were converted annually in this country, and 
of that quantity not more than 2,500 tons 
were made from the best Swedish iron; 
for the remainder, inferior qualities of 
iron, such as Russian iron, marked CCND, 
from the forges of Monsieur Demidoff, were 
used. All that iron was made with charcoal, 
and could only be called inferior when com- 
a pared with that made from the Dannemora 
ore. If Mr. Clay’s process was successful 
in treating the haematite ores, as had been 
stated, it was of great importance, as it would 
emancipate the country from a dependence 
upon foreign products. '■ 

He had recently seen iu Germany a pro¬ 
cess of producing steel by stopping the opera¬ 
tion of puddling pig iron at a certain jpoint- 
or intermediate state between cast and 
wrought-iron, and hammering the muss at 
once into bars. The operation was one of 
much delicacy, and depended entirely upon 
the skill of the workman. « 

Mr. Heath .believed the manufacture of 
steel was involved in unnecessary^ mystery ; 
it was the general opinion" that foreign iron 
was Essential to produce good qualities. Iron 
as now made from coke furnaces certaiiAy 
contained ^oo much foreign matter to be 
used for steel, and it would Require more 
attention to the selection of the materials, 
before pure iron could be obtained; some of 
the Low Moor iron, the gdod quality of which 
was universallyadmitted, had been made into 
blistered steel, but although the springs faade 
with it appeared perfect, it was arid that they 
did not answer so well as those madp with 
steel from charcoal iron. 

The Sheffield manufacturers required that 
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steel should possess “ nature and body;” 
the first quality to enable it to be rolled and 
drawn out without cracking, and the second 
that it might receive and retain a fine edge. 
’ Steel made from Garnderris iron (South 
Wales) possessed 41 nature,” but if made 
into cast-steel it flud into pieces on working, 
as it* did not possess “{body.” Steel from 
German ores appeared to have “ bojjy,” but 
wanted “ nature.” Steel from Indian iron, 
although difficult to work, stood bfetter than 
other kinds when once reduced into form ; 
this he attributed to the purity of the mag¬ 
netic ore from'which it was produced; there 
was not tl\p slightest trace of phosphorus, 
arsenic, or any deleteryws foreign matter. 
He was convinced that, with a mixture of 
Indian pig-iron (which could be produced 
very cheaply) and Devonshire ore, by Mr. 
Clay's process, iron could be made of ex¬ 
cellent quality for converting into steel at 
such a reduced price as would render the 
introduction of Swedish and oilier foreign 
iron unnecessary. 

Mr. Taylor believed that improvement in 
the quality of steel,.rather than reduction in 
the price was the object to be sought. In 
the large quantity used in the mines under 
his direction, the desttest steel was found to 
be thu most economical. lie had seen as 
many as twelve dozen borers used to make 
one blast-hole, and unless the tools kept 
their points well, the labour of the men was 
thrown away. , 

February 21, 1843. 

“ Account of a scries of experiments on the 

^comparative strength of solid and hollow 

Axles.” By John Oliver York. Assoc. 

Inst. C.B.* 

The author first describes the causes of 
fracture in railway axles, which he attributes 
to the sudden strains and injury produced by 
concussion and vibration. Those resulting 
from concussion are chiefly ascribed to a de¬ 
fective state of the permanent way, any sud¬ 
den obstacle opposing itself to the progress 
of the train, and the severe shocks arising 
from the wheels coming in contact with the 
blocks and sleepers when thrown off tile line.' 
The force of vibration and its cettain effect 
to produce fracture in a body so rigid as a 
railway axle, is then fully explained; the 
evil arises from the impossibility of diverting 
from the axle the Amtinued series of slight 
blows or vibrations to fthich it is subject, or 
of pausiqg a free circulation of them through 
its entire length, since the naves of the wheels 
being fixfcd tightly on to the axles, form a 
point on either side for the vibrations to 

- - - --- 

* For abstract of Mr. York’s patent for axles, see 
our last Number.— Kd. M. M. 
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cease, and the particles of iron composing 
the axle at this point become dislocated by 
the continued and unequal strain, and*ulti- 
mately break ; the same? action is described 
as taking place in the journal of the axle, 
and hence the fact that an axle seldom breaks 
excepting at the journal, o^at the b^pk of 
the nave of the whtfel. The twisting strain 
to which railway axles are subject is next 
consider^, and a calculation enterdtt into, 
to prove that upon a circle of only a few 
feet in diameter, and assuming a first-class 
carriage on four wheels to weigh € tons, the 
strain resulting from this cause is so sjight 
as to be unworthy of consideration in the 
inquiry. The papee next proceeds to point 
out, how and why the holloef axle is better 
able to resist the strains before referred to, 
than the solid ones now in use. 

First, by the process of manufacture, by 
which the crystallization of the iron* is 
avoided, and it is left in a better state for 
sustaining sudden strains and continued 
action. Secondly, by the position of the 
metal composing the axle, since the com¬ 


parative strength of axles, are as ym cubes 
of their diameters, and tl^pir comparative 
weights, only as their squares, consequently, 
with less weigly there must be inereasqjl 
strength; and thirdly, that the vibration has 
a free circulation through the length of the 
axle, no part being ^ubject to an unequal 
shock from the fibration, and the axle would 
therefore receive much less injur; from this 
cause. In conclusion, it is submitted that a 
railway axle shofild possess the greatest pos¬ 
sible degrefi of rigidity between the whuels, 
to prevent it from, bending or breaking 
from concussion, combined with the greatest 
amount of elasticity and freedom in the par¬ 
ticles of iron mthin the axle itself, to prevent 
the injurious effects of vibration. 

The details of a numerous set of experi¬ 
ments are then gjvcn, to prove the superiority 
of the hollow axle in all theso respects, the 
average of the whole of which is thus stated. 

As regards rigidity to * sustain a dead 
weight. 

The axles being supported at the ends, 
and the weights applied in the middle. 



As regards its capability to resist a falling weight. , 

5 cwt. 3 qrs. 6 lbs. falling from a height of 16 feet on to the centre of the axle. 

Hollow Axle. Solid Axle. 

1st blow, deflection ..*.. 1-^-1 1st blow, deflection . If 

2nd ,, ,, . . . 2J I 2nd ,, ,, .. Si 

3rd ,, .... 3j I 3rd , J „ .... 4^ 


As regards the elasticity and fibrous quality of the journals. 

• Hollow Axle. * Selid Axle.. 

Number of blows to destroy journal (ave- I Number of blows to destroy journal (ave* 
rage) ... 29 I fage....»...^. 10 


Proportions of axles. 

9 Hollow Axles. Solid Axles. 

Diameter....*... 4 inches.3£ inches. , 

Weight... 1 cwt. 2 qrs. 20 lbs. . 1 Iwt, 3 qrs. 24 lbB. 

The paper is illustrated,by specimens 'of mens of ends broken off solid axles, made by 
the broken axles, both hollow and sftlid, and the latent Shaft and Axle Company, Wed- 
by diag rams of the mode of nfuiufacturing nesburyg thiy had borne severally 886,148, 
the two kinds of axles. • m 293, and 278 blows of a sledge-hammer, 

—--* weighing 38 lba. before they separated from 

Mr. Geach presented a series of sped- be body t above twenty more ends had been 
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broken p(T, tlie weakest requiring 138 blows. 
' The diameter of these journals was 2£ inches. 

An axle was exhibited which had been 
nearly doubled under an hydraulic press, with 
a pressure of 64 tons: the journals (24 
inches diameter) were also bent in opposite 
directions, by repeated blows of a sledge 
hammer, without any signs ’of fracture being 
perceptible. 

‘The firm which Mr. Geach represented, 
had made upwards of twenty-five thousand 
axles, and had tried a very largd number by 
breaking them; they aljnost uniformly found 
them of good quality, which might be attri¬ 
buted to the mode of manufacture. Around 
a centre bar of iron were placed eight bars 
rolled to a proper form to complete o circle, 
the joints radiating from the centre; they 
were then welded together r by rolling, and 
finished under the hammer; the fibre of the 
iron, it was contended, was thus wdrked, and 
remained in its most favourable position. 

11c was not opposed to the principle of 
hollow axles, but he wished to prevent any 
unnecessary prejudice against solid ones by 
inferences from any one set of experiments: 
he would therefore suggest that another scries 
of experiments shonld be made between the 
relative strength of the two kinds of axles, 
for which he would contribute the necessary 
number of solid ones. 

Mr. York described the manner in which 
the solid axles had been selected for the pur¬ 
pose of experiment. Having obtained Ge¬ 
neral Pasley’s consent to be present on the 
occasion, he ordered axles from the Patent 
Axle Company, and another eminent maker, 
and selected also several other axles supplied 
by the Patent Axle Contpany to the London 
and Birmingham Railway; these* axles were 
new, never having been under any carriage; 
he contended that the result of tlyi experi¬ 
ments afforded a fair specimen of the axles 
generally in use, and were suoh as the public 
were in the habit of riding upon. The axles 
which had since been made by the Axle Com¬ 
pany, and were then exhibited to the meet¬ 
ing, showed a quality of iron which c could 
not be surpassed: if this was L thc usual 
quality made use of by thrtc company, it still 
mote forcibly proved his position as to the 
uncertainty <^f manufacturing solid axles, to r 
while one specimen took a great number of 
blows to break it, the majority of them were 
fractured by a slight force; it was this un¬ 
certainty which he proposed to avoid, and he 
contended that it was inseparable from the 
method of making axles described by Mr. 
Geach, foe in passing the faggot through the 
rolls to weld the bars together, it frequently 
happened that they were only united to a 
depth of one-half or three-quarters of an 
inch, hence it was to a certain extent hollow, 


and partially avoided the injurious effect of 
hammering; if, on the contrary, they were 
perfectly welded, the iron became crystalli¬ 
zed, as in any othef solid axle : this fact was 
1 proved by the specimens before the meeting, 
those that were solid having been broken by 
very^little forc|, and the unsound ones re¬ 
quiring a great number Iff blows to produce 
fracture. • 

In tlie experiments, the hollow jpxles had 
broken under a different number of blows, 
but this was owing to their having been made 
of larger diameter in the journals than tlie 
soli^ ones (but with only an equal quantity 
of metal i*i them), and afterwards turned 
down to the same diamoVr, which left them 
of unequal thickness and too thin for a fair 
test; still, however, with less metal than in 
the solid ones, • they were stronger; this 
might be accounted for by the mode of man¬ 
ufacture, as by retaining the axle hollow the 
crystallization of the iron was avoided. 

The present mode of making the hollow 
axle he described to lie by taking two trough- 
shaped semicircular pieces of iron, bringing 
thfir edges together, 1 and welding them Cnder 
a hammer between swages. He however 
dissented from the process, of hammering, 
and intended to finish his hollow axles by 
compression only. This, he contended, 
would avoid tii- injury done to the iron by 
the present mode of manufacture, and that 
with the same quantity of iron, the strength 
of axles being as the cubes of their diameters, 
opd their weights only as the squares, a hol¬ 
low axle must possess considerable advantage 
over a solid one. 

.Hollow axles had long been considered 
desirable, but the expense of making them 
had hitherto prevented iheir use; he had 
reduced their cost by his process to the same 
rate as the solid ones, and felt confident that 
hr bringing them under the consideration of 
the profession, through the Institution, they 
would be -fairly treated and ultimately 
adopted. * 

General Fasley confirmed the correctness 
of the results recorded by Mr. York, and 
the satisfactory nature of the experiments, 
which had impressed him with a favourable’ 
opinion .towards hollow axles. It was of 
importance to avoid deflection, as it was al¬ 
most as fatal as fracture in causing accidents. 
After the late accident on the North Mid¬ 
land Railway, he observed a solid axle bent 
into the form of the letter C, and the upper 
portions of the periphery of the wheels nearly 
torching*each otiypr. The hollow axles would 
certainly 4 resist deflection better than solid 
ones .of corresponding weight. In answer 
ta a question, Mr. York said that the iron 
vras chiefly injured by the amount of ham¬ 
mering which it received in forging. 
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Mr. Taylor remarked, that the question 
of the amount of injury received by iron in 
working was discussed at the meeting of the 
British Association, in 1£42, and the effects 
of vibration and electricity hod also been « 
treated of by foreign engineers. It appeared 
to be generally admitted, that the great 
source of mischief $was the* cold swa*eing 
which tlyp iron received, in order to give the 
work a good appearance. In order 4 to test 
this, Mr. "Nasmyth subjected the two pieces 
of cable bolt iron to 1G0 blows between 
swages, and afterwards annealed qpe 3f the 
pieces for a_ few hours. The unanneulcd 
piece broke with five or six biow^ of a Ram¬ 
mer, showing a crystallized fracture; while 
the annealed piece was bent double under a 
great number of blows, and exhibited a fine 
fibrous texture. The fact of the fibre being 
restored by annealing was Veil understood 
and practised by smiths, particularly in chain¬ 
making. 

Mr. York could not entirely subscribe to 
the great benffit of annealing, as he had 
found that, after anuealing one end of a hol¬ 
low qjle for 48 hours, it#vas broken off by 
8*2 blows, while the other (uuannealed) end 
of the same axle resisted as far os 78 blows. 

In answer to a question from Alderman 
Thompson, Mr, York said that he hai\»found 
as much mischief arise from over-heating iron 
os from over-hammering it; but the differ¬ 
ence of the appearance of the fracture indi¬ 
cated immediately when iron had been 
burned. 

Mr. Taylor said that, in Mr. Nasmytlf a 
experiments, the over-heated iron was almost 
as fragile as glass. • 

Mr. Gravatt believed that vibration, whe¬ 
ther caused by the smith in working the iron, 
or by the use to which the bar was appropri¬ 
ated, was the reason of its fracture, and it 
was certain that a constant change was going 
on in all manufactured iron. At the Thames 
Tunnel the “fleeting bars” usgd as levers 
for turning the large screws for forcing for¬ 
ward the shield, never lasted longer than 
three or four weeks, although they were very 
strong, and were made from the best mate¬ 
rials, by careful smiths. They were only 
used occasionally, and then without any con¬ 
cussion, having only the power of eight mcq 
exerted upon them: yet they broke con¬ 
stantly, and the fracture exhibited a bright 
crystallised appearance* It was found at 
last, that in order to give them duration 
they should be left rough, and not hammered 
much in working. * * 

Mr. Newton observed Aat full ten years 
since, Dr. Church had used hotyow axlgp for 
his experimental steam coach yn common 
roads, being convinced of their superiority* 

Mr. Fox was an advocate for the hollow 
axles, bat he did not consider tho present 
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experiments quite conclusive, as there were 
differences in the relative dimensions of the 
axles experimented upon ; hfe would suggest 
another series of trials, upon a larger num¬ 
ber of axles, as the subject was one of greit 
importance, not only to manufacturers but 
to the public, whose safety in travelling de¬ 
pended upon the gooAiess of the axles under 
the carriages. He had used upwards of 5000 
axles made by the Patent Axle Company, 
and had made iryuty experiments by break¬ 
ing them; the average result was equal to 
that quoted by Mr. York. He agreed in the 
danger arising from overheating iron, as also 
from over-hammering it, and for some time 
past he had caused all the axles to be made 
6 inches longer than was necessary, in order 
to cut 3 inches off each end, to try the quali¬ 
ty and the appearance of the fracture of the 
iron. ® 

The President remarked, that there could 
not exist a doubt as to the .greater strength 
of a hollow axle, os compared with a solid 
one; both containing the same weight of 
material; the principal question to lie con¬ 
sidered was, that of vibration, and its effect 
upon the cohesive strength of the metal; 
whether the action upon the particles was 
more irregular in the solid body, and more 
distributed in the hollow one; he recom¬ 
mended this investigation to some of the 
mathematicians who were present; the rcsnlt 
of their inquiries might materially aid in the 
development of truth from tho practical 
experiments. 


CONCUSSION SHELLS AND FIELD ARTILLERY. 

Captain Norton Aas made application to 
the MnstcrsGeneral and Board of Ordnance, 
to be permitted to udapt his concussion 
shell do f eld artillery, believing that such 
shells may be used with good effect against 
an enemy posted in block-houses, farm¬ 
houses, mills, Ac., Ac. These shells have 
been already tested from the eight and ten- 
inch gjns, otherwise called the 68 and 130 
pounders, and the Select Committee of artil¬ 
lery officers, at Woolwich, in their Official 
Report to the 5Aster General, dated 15th 
October, 1842, have pronounced them “fim- 
pfe, safe, and efficacious.” • 


mr. piLnnow’s “discovery.” 9 
Sir,—I have reafi with much attention the 
various discussions on this most interesting 
question, and regret that the author of the 
inventiqp, or Scalpel, (who seems to know as 
much about it,) has not favoured us with 
further particulars, for none are so compe¬ 
tent to speak of a new science as those who 
have .seen the experiments. That Mr. Pil- 
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brow has made a great discovery in ascer¬ 
taining the proper farce of the emission of 
steam, no doubt can exist, since never before 
have 1 seen in any work so great an effect 
Suited to have been produced. But if it be, 
as stated by Mr. Cheverton, (who has so 
ably discussed the subject,) that this double 
force is obtained only V»y thsee or four times 
the consumption of steam, of what use is the 
discovery ? Every invention must at last 
come to the standard of commercial value, 
and as every thing in this country is regu¬ 
lated by £ e. d., unless Mr Pilbrow can 
satisfy us on this material point, it is quite 
useless for him to waste any more time 
about it. 1 trust he will excuse this open 
expression of my sentiments for the suke of 
their good meaning. 

Will Mr. Cheverton favour ub with an ex¬ 
planation of the initial and expansive velocities 
of steam ? These terms 1 cannot find in any 
work, but in the J&echanicx’ Magazine, (see 
Scalpel’s letter,) and as Mr. Cheverton has 
made his calculations of the effect, (force 
and velocity,) will he oblige us further by 
giving us the rule to calculate the velocity 
of steam at different pressures ? 

I remain, Sir, your obedient servant, 

“ Inventor.” 


MECHANICAL VENTILATION OF COAL MINES. 

[From the Galathe<td Ob truer.] 

Sir, —Noticing the particulars of an in¬ 
quest held ou the bodies of twenty-seven 
unfoi&unaLe individuals who lost their lives 
from an explosion of “fire-damp” at Stor¬ 
mont Main Colliery, near Newcastle, I am 
induced to make a few remarks on the causes 
of these too frequent occurrences, and how 
they may be prevented from taking place in 
future. In the first place, a furnt.ee 'At tlfe 
bottom of the shaft is not a sufficiently 
powerful agent for ventilation; and, second¬ 
ly, if it were so, is uot always to be depended 
upon. A furnace consuming 18 c^ts. of 
Newcastle undressed small coal in tgventy- 
four hours the barometer at 29*5, the tem¬ 
perature of the mine 60° Fahrenheit, and 
the wind blowing from the most favourable 
point of the compass, will cause 212 cubic 
yards and ov 3-tenth of atmospheric air to 
pass through the mines per piinute< This 
quantity is not above half sufficient to keep 
the workings in a safe, healthy, and well- 
ventilated state.* It might auswer in ordi- 


* These calculations are extracted from a table 
I am forming on the velocity of wind passing through 
mines, according to the quantity or luel qonsunied 
in twenty-four hours, commencing with an area of 
wind road 1 ft. 6 in. by 3 ft., and terminating at 8 ft. 
by 0 It. 0 in., and will contain 3320 velocities. This 
Is for ascertaining whether the furnace is working 
up to its duty or not. The table begins with 1 cwt. 


nary cases, but not for contingent purposes, 
such as fall from the roof, lifting of the bot- 
tom^coming in contact with blowers, or any 
other accidental occurrence, which may cause 
a larger supply of inflammable air than is 
usual. I here venture to lay before you the 
nature and properties of “ fire-damp,” its 
exact effect after comlyistion, &c., which 
will clearly show that the quautitf of air 
travelling through the mine is quite inade¬ 
quate for the proper and safe working there¬ 
of. 

“ fiihyttyret of Carbon, or Light-Carlu- 
retted Hydrogen .—Equivalent by weight 8 
(carbon 6 jplus 2 hydrogen); specific gra¬ 
vity, 0*. r >55. Bihydur^, of'carbon cannot 
support combustion, or respiration, and is 
absorbed very sparingly by water. It burns 
with a yellow flajne, and consumes twjce its 
volume of oxygen daring its combustion, 
the* two equivalents of hydrogen which it 
contains in a condensed state, combining 
with two equivalents of oxygen, and forming 
two of water, while the carbon unites with 
as much more, and is converted into car¬ 
bonic acid. The (jure bihyduret dotyj not 
detonate, unless mixed with more than four 
times its volume of atmospheric air; and the 
explosion is feeble, till seven or eight times 
its bu£k is added. With more than four¬ 
teen limes its > flume of air, it does not form 
an explosive mixture, a candle merely burn¬ 
ing in it with an enlarged flame.”— Dr% 
D. R. Reid's Chemistry. b 

From these remarks you will readily per¬ 
ceive what an immense space in the mine will 
be surcharged with the after damp. Now, 
Skr, it appears evident, that in certain coses 
there is only a sufficient quantity of air to 
dilute the cirburetted hydrogen to the most 
explosive point possible—that is, seven or 
eight volumes of atmospheric air to one of 
gas. But to reduce this inflammable air 
below the explosive point, it requires 
double the ( quantity of air now used— 
which cannot be effected, nor is it prac¬ 
ticable, from the use of furnaces, for it 
would require a furnace, or furnaces, which 
would consume 72 cwts. of coal of the same 
quality as above, named. The immense heat 
which would arise from such extensive fires, 
yould set fire to the pit sides, render the 
upcast shaft impassable, and destroy every 
thing that came in contact with it. The 
only course that cai\,be taken, is the applica¬ 
tion of mechanical force—which will answer 
the desired purpose, and at a much cheaper 
rate thtfti using a furnace. The following 
description of an Apparatus, and mode of fix¬ 
ing i£| will, lit have no doubt, be acceptable. 
I construct^a rotary air drum, similar to a 

per twenty-four hours, advancing by 1 cwt., and 
ends at 80. 
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barrel churn, with outlets for air at the cir¬ 
cumference, and an inlet on each side at the 
centre. To each of these centre holes is 
attached a pipe four tcet long, and placed 
over a 11 staple pit*' sunk four or five yards 
deep, and communicating at any convenient 
depth from the top of the pit, where a 
“ close scaffold” can be introduced immedi¬ 
ately below the straps, and bolt heads of the 
pumping engine spear-rods. The engine-pit 
is made the upcast shaft for bad air, and, of 
course, the bye-pit shaft the downcast for 
good air. When properly constructed and 
set in motion, this machine will ofliaust 500 
cubic yards of air per minute, at a coat of 
only ht. or 1 6<7. per twenty-fflur hours. 4 

It requires a 3-hors<&ngincto,work it, which 
is supplied with steam from the boiler of 
the pumping engine; and as there is fre¬ 
quently a large quantity df surplus steam 
blowing off, this small engine may, to a \gry 
great extent, be worked with it, and a very 
little extra firing will make up the deficiency. 
There are several of these machines now at 
work in various parts of the country ; and 
1 have assurances from n^u working in those 
collieries, that they never experienced sugh 
a well-regulated ventilation before, and not 
any “ fire damp’* to bcitfound; but previous 
to the application of this apparatus, the pits 
were not workublc. I have a number of 
testimonials from practical men, who have 
been in pits that I have applied it to. I am 
surprised thatacoaling district like Northum¬ 
berland and 1) urliAm has not introduced it 
loug ago—allowing the cnalmasters in Staf¬ 
fordshire, Lancashire, and Yorkshire, to be 
before them in finding out the use and valgc 
of JBch an efficient, humane, and philan¬ 
thropic invention. # 

When the machine is at rest, the ventila¬ 
tion goes on at a rapid rate, on account of 
the rarefaction of the engine pit, being 
wurmed from the heat of the mine, and the 
temperature of the working barrels of the 
pumps. I am surprised the Committee on 
Accidents in Mines, and who hold their 
sittings at Shields, do not raise as much 
money os will furnish one, and satisfy them¬ 
selves <yi the subject. I should say 60/. or 
70/. would be quite sufficient to try it, and 
about as much more to make it permanent. 
This would set aside all the prejudices thaf 
exist ogAinst mechanical force being a suit¬ 
able plan for ventilating mines. * Newcastle 
standard pit candles, ^hich count as far as 
forty-five in the pound, would have to be 
reduced to fourteen or six„teen in tha pound, 
otherwise they would not keep lit., I dare 
say forty-five in the pound will produce as 
large a flame as is consistent with the safety 
of the mine; but where there if no “ fire¬ 
damp ” to combat with, or at least never to 
reach the firing point but at “ blowers,” it is 


not of any moment what sort of flame, either 
large or small, or what the combustible body 
is composed of. • 

W. Fournkss. 
St. {AmeaVpIacof Leeds, April 20. * 


AU^pnA. fORBAMS. 

Col ling wood, May 7. 

Last night (Saturday, May 6) having been 
remarkable for one of the most brilliant dis¬ 
plays of uufpru borealis which it has ever 
been my good fortune to witness, it occurs to 
me that a notice of She principal phases of 
the phenomenon, as observed from this place, 
may not be unacceptable to your meteorologi¬ 
cal readers. The day had been overcast and 
showery, and between 5 and 6 p.m. a heavy 
fall of rain took place, after which the sky 
cleared gradually, and at length became per¬ 
fectly serene and cloudless, a calm, or very 
gentle air from the westward prevailing. It 
was at 10 or a tew minutes after, that, 
looking out towards the south, my attention 
was attracted by a small luminous patch, un¬ 
like an ordinary moon lighted cloud, in the 
constellation Leo, and going out where an 
uninterrupted view of the north horizon 
could be obtained, a pretty strong auroral 
glow was observed, in spite of the bright 
moonlight. Rut what chiefly attracted my 
attention was a large and exceedingly lumin¬ 
ous white nebulous mass, in form something 
like an inverted comma, occupying a space 
from about the altitude of a Cassiopeise 
(which its eastern border nearly touched), to 
thu Pole Star. At a cursory glance it might 
have been token for a cloud, but that its 
light was much stroimer than any cloud sim¬ 
ply illuminated by a moon in the first quar¬ 
ter could hffvc emitted. It differed also from 
any ordinary cloud, in the exceeding softness 
off grafiuafion of its light and the regularity of 
its condensation towards the middle, but, above 
all, in the continual changes it underwent of 
general form, size, and brightness, without 
perceptibly shifting its place, (at least, in a 
short lime, though, on the whole, it kept 
slowly ascending). At 10 h. 15 m. this 
mass had* ulmost 9 completely disappeared, 
being reduced to a faint streak of light tra¬ 
versing the interval, from a Cassiopdoe to q 
Urate Majoris, but its disapjlearance was 
only temporary, as at 10 h. 17 m? it rc-ap- 
pcared in the form of two large nebular and 
rounded patches of unequal size, runiyng 
together, and occupying the middle of the 
interval above-mentioned, the streak still 
subsisting. At the same time a faint hori¬ 
zontal streali began to be observed below the 
moon anil the stars Castor and Pollux. At lOh. 
18 m. the southward progress of the nebulous 
mass was very evident, as it now occupied 
the region about the head of Draco and legs 
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of Hercules, being very bright and large. 
In anotHbr minute, however (10 h. 19 m.), 
it had again entirely disappeared: mean- 
while, the streak or streamer above alluded 
tn still subsisted (10 h. 20%n.), proceeding 
apparently from a most vivid glare in the 
north horizon, under Cassiopeite. At 10 h. 
22 m. the nebulous Mass mgain appeared 
under Lyra, near Cerberus, to the east, hav¬ 
ing, therefore, drifted, on the whole, and 
supposing it to have been tye same mass in 
its successive appearances and. disappear¬ 
ances, nearly along the course, of a parallel 
to the solstitial colure Ih the then position of 
the starry hemisphere. At this time faint 
streamers were rising from the northern 
auroral glure. 10 h. 23 m., a faint nebular 
mass is now formed near the moon, and 
touching on a Hydra, which, for distinction’s 
sake, we shall call B, denoting that where 
movements have been hitherto followed by 
A, another (C) is forming near ft Lconis. 

10 h. 23 m. A is now exceedingly bright, 
round, and well insulated ; C is faint, as is 
also B; and there seems a tendency, by the 
connexion of the two latter, to form ah arch. 
A very brilliant streamer now issues from 
the northern glow, of a reddish hue, the 
nebulous masses remaining purely white. 

An interruption now took place in the 
observations, while looking over the maps 
and charts. At 10li. 37 m. resumed: the 
streamers were now of exceeding brilliancy, 
At 10 h. 38 m. another nebulous mass, D. 
had formed on Corona Borealis. It en¬ 
larged rapidly towards the south, and at 
10 he 40 m. had become a great two-lobed 
cloud of white and very intense light. 
Meanwhile the northerji glare went on in¬ 
creasing, darting forth sriperb reddish stream¬ 
ers, some of which nearly reaeheif the zenith. 
At 10 li. 43 m. the nebulous mass A has 
shifted still more to the south, Hein$ note 
near a Ophiuchi, and appears to be dilating 
westwards, as if tending to form an arph by 
union with the other masses. About this 
time the furnace glow in the north horizon, 
which had long been acquiring intensity, be¬ 
gan to grow tremendous, and for the next 
ten minutes had all the appearand of an im¬ 
mense conflagration. Broad and vivid stream¬ 
ers hurst forth from a ragged and broken 
central black mass, not all from one edge, 
but as if knitted from various* depths within 
its substance; several were extremely con¬ 
centrated and luminous ; others diffuse, and 
of a very evident crimson colour. No nn- 
dulatory movements were, however, observ¬ 
ed, or pnlsations of light. The crimson 
colour above alluded to was noj confined to 
the visible lines of streamers, but Vas dif¬ 
fused over a very large space in'the north¬ 
s' east quarter of the heavens. 


10 b. 55 m. After an interval of extinctionf 
the nebulous mass B bursts forth again o 
great* intensity half way between a a Hydra 
and Corvus., A i^ also bright, and now 
stands a little to the south of ft Ophiuchi, 
having drifted southwards. 

10 h. 58 m. B and D are vanished. A ex¬ 
tends from £ Cerpentis, westwards, in an 
oval form. The northern streamers are 
grown Joint, but there is now formed an 
upper line, or low arch of broken auroral 
glare. From this period the intensity of all the 
phenomena rapidly relaxed. At 11 h. 0 m. 
a patch of* irregular figure, with descending 
oblique dashes of light, was formed over the 
jmoon, whiSh faded in a couple of minutes, 
anil was speedjly succcllled (at 11 h. 4 m.) 
by a luminous appearance, having the aspect 
of a mixture of auroral gleam ami actual 
cloud, over Castbr, Pollux, and the ftinon, 
involving the latter. 

11 h. 7 m. All grown fainter. The ne¬ 

bulous mass A alone remains, and very faint: 
it occupies, as an ill-dcflncd <mil, the middle 
of the triangle formed by ft, p, and £ Ophi¬ 
uchi. The northern glow is faint und break- 
iifjj up. r 

11 h. 11 m. All the nebulous masses have 
vanished, except oneiCamelopardalun, which 
may bj cloud, but there is yet a glow in the 
north horizon (11 li. 20 in.), in a low,, re¬ 
gular, and concentrated arch, whose crown , 
is in the magnetic meridian, and whose 
eastern portion is much the brightest. 

11 h. 22 m. After a lorljj pause a streamer 
bteaks forth, somewhat west of Capella, 
from what is now the brightest part of the 
glpw. From this time the auroral pheno¬ 
mena, with exception of a low glow, and 
very faint occasional streamer, disappeared. 
But at 11 h. 33 m. a formation of hazy clouds 
took place in the region occupied by the 
moon, accompanied by what might be re¬ 
garded as auroral streaks perpeudicular to 
the magnetic meridian. 1 had always 
hitherto dqpbted of the often-alleged con¬ 
nexion of aurora with cloud streaks, but on 
this occasion 1 felt disposed to consider that 
connexion as real. Certain it is, that from 
the constellation Crater, through ft, and S 
Leonis, up to ft and a Urate Majoris, a 
luminous streak extended, which, in one 
ftart of its extent, was undoubtedly moon¬ 
lighted cloud, in others hardly doubtful 
aurora. The prolongation of this arc beyond 
a Urate also encountered another small cloud, 
which seemed to resolve itself into auroral 
nebulosity. End at Jast disappeared. But as. 
at length the haze assumed a decided watery 
appearance, gnd actually dimmed the moon, 
I will not venture to speak decidedly on this 
point. lab, &c., J. F. W. Herschrl. 
Aihencsum. 
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JEFFREB8 PATENT PUM1' 


We gave some time ago a description of 
this invention drawn upf from the mate- e 
rials furnished by the specification of the 
paientce; but having since had an op¬ 
portunity of inspecting* several pumps 
which Mr. Jefiree has made for actual 
use, we feel that something more is 
wanting at our hands to fnake our readers 
fully acquainted with the* advantages 
which belong to his plan of construc¬ 
tion. Surpassing power is not claimed 
for this pump; and still less the power 
boasted of by the proprietors of some 
pumps, of accomplishing lifts that are 
unaccomplishable. All that Mr. Jefiree 
appears to have aimed at,*w as the produc¬ 
tion of a cheap and simple pump, which 
any person might work with average 
effect in any situation and under any cir¬ 
cumstances—which should not easily get 
out of order, and when out of order, which 
might be set to rights in an instant by 
any person of the commonest capacity— 
and which, moreover, should be able to 
stand well the hardest work* it could be 
put to; and to the extent of these un¬ 
doubted desiderata, wo have no hesita¬ 
tion in saying, that Mr. Jefiree has been 
eminently successful. * 

Fig. I, on our front page, is an ele¬ 
vation of a ship's pump which is in- 
tcifded to be worked on deck; a is the 
barrel or cylinder, which fs nearly in 
every respect the some as the steam cy¬ 
linder of a steam-engine, having a pas¬ 
sage through the belt b, terminating in a 
centre port B (sec fig. 4), which corres¬ 
ponds with the exhaust pipe of a steam- 
engine, except that it serves generally 
for purposes of suction or induction, (we 
say generally , for reasons which will 
subsequently appear). To the ofher end 
of this passage there is a flexible pipe c 
attached, which passqp into the hold or 
bilge. The cylinder is attached to the 
sole plate qr base by the journals e, 
working fit brasses phased on the blocks 
f, which thus enable it*to assume any 
position requisite for the crank, to which 
the pistpn-rod is directly attached. The 
piston has no valv%s or openings in 
it. The slide d is moved by ther rod g, 
and the head of this rod, just as the stroke 
is about to terminate, coihcs«upon the 
highest point of the sheers h, which 
are attached to the two columns of the 
framing. The spring t keeps the slide 
valve close upon the face, Thcf object 


of the fly-wheel is to give unifor¬ 
mity to the motion ; but such an addition 
is not absolutely necessary, as will be 
seen by referring to fig. 2 . To enable 
thd*reader Uf understand clearly the ac¬ 
tion of the pump, he will pleas? refer to 
fig. 44 which is a section of the water 
passages and the slide. Ldl us sup- 


Fig. 4. 



post* that tl 3 piston has arrived at the 
top of the cylinder, and that the crank is 
in a corresponding position, and also 
that, by the action of the rod g upon 
the sheers h, the slide is in the posi¬ 
tion shown in the figure. . Then, by con¬ 
tinuing the turning of the handle, the 
piston will be depressed, and the w'ater 
rush in by the port B, through the in¬ 
ternal aperture in the slide c, and up 
through the water passage a, and so fill 
the upper portion of the cylinder above 
the piston, while, at rha same time, the 
water below the piston (which by a 
similar process had been drawn in) will 
be ejected through -life water passage b 
in the cylinder, and fi in the back of the 
slide. Just as the piston arrives at the 
termination of the stroke, the # valve is 
shifted down, and the feme operation 
performed in the ascent of (he piston as 
took place in the descent. The general 
result is, a continuous stream of water 
from the pipe 14 

As before mentioned, the port B (Fig. 
4) serves generally as the induction 
ipejtmt not glways so. The pump may 
e refereed, and its action will still be as 
good as before; an excellent property, 
which, vte believe, is quite peculiar to 
Mr. Jefiree’s invention. For instance, 
suppose a piece of wood, .or a quantity of 
loose hemp, should get into the passages, 
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and that*it is too large to force its way 
through them, then all that need be done 
is to reverse the action of the pump, by 
tifhiing the handle iu the Opposite direc¬ 
tion, when the impediment will be imme¬ 
diately removed. There will be no ne¬ 
cessity for this purpose, of* sending back 
the water, or other liquid, for the atmo¬ 
spheric air alone will be sufficiently com¬ 
pressed to force out whatever may have 
choked up the passages. It Is farther 
particularly worthy of notice that it is 
only such large pieces of wood, &c., as 
cannot find their way through the pas¬ 
sages that will choke such a pump. 
Anything smaller, as grain, gravel, &c., 
which would become an insupcrableimpc- 
diment in other pumps, wilt pass through 
this with impunity. And hence, a decided 
superiority which this pump possesses 
over others, for shipping, excavations, 
steam-boats, brewers, well-sinkers, &c. 

Fig. 2 exhibits another arrangement 
of this pump adapted to forcing purposes, 
as extinction of fires, irrigation, &c.; 
from the pipe w there is a pijjc leading 
into the column upon which the lever is 
centred, the internal hollow of which 
constitutes the air-vessel. 

Fig. 3 represents a pump similar to 
the preccdiug in its principle of action, 
but firmly secured to the sole plate. 
The piston rod is furnished with a cross- 
head, the ends of which work in groves 
in the framing, which thus act *as guides. 
The slide is moved a| the proper time 
by two small nuts, o o, placed an the rod 
g, (the slide of fig. 2 is moved in the 
same way.) As this is a pump i# whiclw 
it is not necessary to have any flexible 
tubing or pipe, the cylinder being fixed, 
it would be found well adapted for the 
pumping of heated fluids. 9 

It will not have escaped the observa¬ 
tion of our more scientific readers, that 
this pump operates precisely ifpon the 
same principle as the steam-engine, with 
the exception that the slide on the fact 
of the porfp is shifted more rapidly. 


MBCfcANICAL FLYING—EXAMINATION OF 
TUI THEORY OF If. CHA1IRIER. 

Sir,—The importance of the conclu¬ 
sion of M. Chabrier, respecting the power 
required to sustain a bird in its flight, is 
noi limited, I conceive, to its elucidation 
of the faculties and habits of the feathered 
races; # it affects very nearly the prosfjects 
of men, as to flying by mechanical means, 


and, therefore, by no very presumptuous 
inference, those of their flight against the 
wind, at considerable speed, by any means. 
JFor if, as is concluded by that philosopher, 
and his able commentator Mr. Bishop, 
the support of a bird requires as great a 
force*as woultf raise ii 27A- feet per se¬ 
cond, it is easy to see that the cutftmous 
expenditure of power precludes almost 
all hope of success. By an casy*reckon- 
ing it jvould follow, (if this were all that 
could be caid on the subject,) that Mr. 
Hengon’s machine, of 3,000 lbs. weight, 
would rcqftiro 1">0 horses, power,—an 
amount which v a toleraWy strong faith in 
the future progress of science, can hardly 
warrant us in hoping will ever be uro- 
duccd and applied, within the needful 
limits of weight. Before, however, we 
resign ourselves to this disheartening 
conviction, let us sec how far the conclu¬ 
sions of M. Chabrier are entitled to con¬ 
trol our hopes and fears as to the fate of 
Mg. Henson’s scluffne. # • 

The investigation of the French phi¬ 
losopher was dcsigi^d to ascertain the 
amount of power t< be expended by a 
bird iif sustaining itself in the air, on the 
supposition that the suslentation is al¬ 
ways effected by the flapping of the 
wings. It commences with the stronger 
case of perpendicular asfient, and thence 
p&scs to that of simple sustentation. 
The problem is worked out by cowidcr- 
in® the effects of the weight of the jjjjd 
—The resistance of the air to its body m 
rising and falling—the ^resistance of the 
air to the upward, and that to the down¬ 
ward stroke of the wing, respectively: it 
supposes the arcH of the wing to be con¬ 
tracted in the upward stroke, and the ve¬ 
locity of thctlownward stroke to be greater 
than that of the other. These particulars 
are discussed mathematically; and, if the 
correctness and sufficiency of this view of 
the subject were admitted, the conclu¬ 
sion, in the main, might be taken as true. 

. 1 wish to ascertain the real function of 
the wing in long-continued and uniform 
flight. Mr. Bishop will not deem this 
an unnecessary labour; for he Btates, 
with honourable candour, that M. Cha- 
brier’s formula, applied to actual cages, 
gives a number of flappings in a second, 
two or ttfree^imes greater than the truth. 

Mr. B. assigns to the wings of the rook 
an area of >’11 feet. Without pretend¬ 
ing to unattainable accuracy, I think we. 
shall not be far from the truth in sup¬ 
posing that area to consist of a parallelo- 
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gram, ABC .B, next to the body of the 
bird, lengthened by a triangle UDE; 
and that A C and. C E are equal to each 
other, and, of course, ^cach is half of A E. 



If, in such St figure, we take A K and 
A B, that is, the length and breadth of 
the wing, at 16£ and inches respec¬ 
tively, we shall have an - area which cor¬ 
responds with that gjycn by Mr. B., and 
proportions agreeing very nearly with 
those of nature. Supposing such a wing 
to vibrate round the line A B as an axis, 
its centre of effect will be about nine- 
twentieths* of its length from the body, 
which is, in thik case, about 7^ inches. 
In applying M. Chabrier’s formula lo 
actual cases, Mr. B. has imagined the 
wifi^to oscillate in an arc of 120°. Per¬ 
haps that arc can hardly be so great; 
such observations as the case admits 
seem not to warrant the supposition; and 
great waste of power, as to sustentation, 
would occur, on any supposition, in the 
upper and lower portions of so large a 
stroke. I think it will be *jicarer the 
truth to suppose it to extend only to 9(F, 
and perhaps that is a little too much. 
From these particulars it follows, that 
the path of the centre of effect is 5*915 
inches long. 

Let us now collect the data for ascer r 
taining the effect of the wings, considered 
not as flappers, but as sustaining planes. 
It is a matter of easy and constant obser¬ 
vation, that the body of a bird is always 
inclined to the line of flight; if that line 
be horizontal, the head* of the # bird* is 
higher than its tail; if the body of the 
bird become horizontal, the flight changes 
to a descending line, and 80 on. The 
^_ * 

* More accurately, 0‘45G13 1 , 


like seems to be true of the position of 
the wings. In my last I gave reasons 
for assuming the angle of*the wings with 
the line of flight to be 5°. Sir G. Cayley, 
the best authority to be quoted on this 
subject, says that the velocity of the rook 
is 34*5 feet per second, and that it moves 
its wing up add down in flying over 12*9 
feet; which statements, taken together, 
agree nearly enough with Mr. B.'s esti¬ 
mate of the actual rapidity of the beats. 
If we suppose the upward and downward 
beats to be performed in equal times, the 
bird will pass over 6*45 feet, or 77*4 
inches, whileit makes the downward stroke. 

Having nhw the length of the two 
paths, for the same space of time, we can 
easily see what is the sustaining effect of 
the wing on tithcr supposition ; for wc 
may learn the pressures at the tw o angles, 
at the same velocity, from Hutton's table 
quoted in my last; and they vary also as 
the squares of the velocities,—that is, as 
the squares of tho length of the paths 
described in the same time. In the 
downward action, as M. Chabrier sup¬ 
poses it to take place, the length of the 
path is 5*ft 15 inches, and the pressure at 
85°, by Hutton’s table, may be repre¬ 
sented by the proportionate number 839; 
the effect may therefore be denoted by 
(5*916* x 839 =*) 29302. In the other 
kind of action, that on which Mr. Hen-* 
son relics, the length of the path is 77*4 
inches, and the pressure is represented 
by 15* ; its effect is, therefore expressed 
bjr (77*4* x 15 f ) 89800, or the sus¬ 
taining effect of the impingement of the 
air on the inclined under surface of the 
wings, is, in this case, more than three 
times greater than that derived from the 
direct downward stroke. 

But this is not all. The theory of M. 
Chabjiicr very properly reckons as a sub¬ 
tractive force tne resistance of the air to 
the upward stroke of the wings; it ad- 
* • 

• I ought to remark here that the force f epre- 
sqnted by 15 is not tliat in the vertical dlrcction 9 
which serves to sustain the bird, jpit that in the 
horizontal, which retards its flight. IJiavo already 
pointed out th# necessity of further experimental 
inquiry into this subject. In the absence of better 
knowledge, 1 have used this amount to represent 
the sustaining force, although it is probabty Audi 
below the truth. If Ae fluid were in a condition to 
act equally in all directions, the horizontal pressure 
ot 15 # would be accompanied by a vertical one of 

171*45, op —. S -*'- —. So little, however, Is known 
• sin. 

on this subject, that all these deductions must bo 
taken subject to future correction, and can only be 
considered useful in so far as they point out the 
path by {which the exact truth may probably be 
lound^hercafter. » 
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mite, in fact, that whatever is lost by this 
upward sfroke, has to be regained by the 
downward one,*before any force is avail¬ 
able for the lifting of the s bird; and to 
mike out an available balance, it supposes 
the wing to be of smaller area, and to 
move more slowly in |]be upward than in 
the downward stroke. It is not easy to 
say to what extent cither of these habits 
obtain ; in the pigeon, both may be pretty 
plainly observed; but I "have watched 
in vain for them in the rook; indeed I 
have sometimes thought that the latter 
bird makes the upward stroke most ra¬ 
pidly. Be these facts, however, as they 
may, the “ skimming" theory of the 
wing has no such deduction to make; 
according to it, the wing $till continues 
to act with effect, during the time that, 
by the “ flapping’* theory, it is actually 
damaging the effect of its oven previous 
efforts. Add to this, that some support 
is derived from the pressure of the air on 
the sloping under surface of the body of 
the bird, as well as of its wings, (which is 
entirely omitted in the theory under te- 
view,) and we shall, perhaps, not be 
wrong in concluding, that the sustaining 
power of the wings and body, considered 
as inclined planes striking the air in the 
flight, is five or six times greater, in the 
case before us, than that derived from the 
“vertical motion of the wings. 

Twp questions here present them¬ 
selves :—first, Does the flapping of the 
wings interfere with their action as sus¬ 
taining planes? and secondly, What is 
the use of the flapping ? To tile first of 
these it may be answered, that whatever 
decrease of effect arises from tlie vfing,' 
while it rises, evading to some extent the 
impact of the air, is made up by an in¬ 
creased effect during its dou nt. A wing 
inches wide, and inclined A degrees, 
will have its front edge *566 inches higher 
than its hinder one; while t]ie byrd 
passes over the breadth*of its wing, or 
(»| iAches, the centre of effect will bp 
elevated 0‘4£¥> inches ; it follows, there¬ 
fore, that a particle impinging near the 
front edge will not find the wing rising 
quite fast enough to allow it ft> glide 
without pressure along the undersurface, 
so that even the upward stroke is not 
entirely without sustaining effect at «the 
centre of effect of the wing,* whjle ail 
between that centre and the body, com¬ 
prising the greater part of the entire 
area, approaches still more nearly in 
action fo a fixed plane. • 


While the flapping of the wings then, 
does not unfit them for sustentation, it 
brings them into action as propellers. 
The more flexible leathers which com- 
' pose the back edge of the wing, and par¬ 
ticularly the large and long ones of the 
outer-end, bentfi under the stroke, and 
form short steep surfaces incliniqg up¬ 
wards at the back. The action *of the 
air upon these, I conceive, is#exactly 
analogous to that of Mr. Henson’s pro¬ 
pellers! 1 . This is no new explanation of 
the propulsive action of the wing: I give 
it mdrcly tjpr the sake of the requisite 
completeness of explanation?* 

It seems, Sir, to me That we shall find 
in the proportions of the wing a strong 
confirmation of,this view of its office. 
Near to the body, where its motion is 
small, it has the greatest breadth. ' Now' 
with that economy of means which is 
observable in all the works of the Great 
Artificer, we should havtf found the 
greatest breadth a{ the outer extremity, 
if the flapping theory had been univer¬ 
sally true; for a given weight of material 
and expanse of surface would produce 
the greatest effect when placed there. 
But the wing, as actually proportioned, 
is just fitted to act the parts at once of a 
sustaining plane an I a propeller: the great 
breadth near the body,«whcrc there is 
iit^e interference with the uniformity of 
its sustaining effect, as well as little mo¬ 
tion to incur fatigue, qualify it for the 
forfoicr,—the strong and flexible featlfers 
of the extremity, where the motion re¬ 
quired to produce the intended effect is 
necessarily the greatest the wing admits, 
equip it for the letter office. 

If then the flight be so easy an operas 
tion as thi^ view of the matter would 
seem to make it, to what purpose serves 
the immense muscular apparatus with 
which flying birds are universally en¬ 
dowed ? To see this, let it be remem¬ 
bered that this argument has so far*sup- 

f It i8 worthy of inquiry whether the rotatlou of 
the outer portion of the wing, afforded by the radius 
and ulna of the bird’s fore-arm. is not the chief 
means of eh inging the position of the long feathers 
of the extremity of tht wing, «hcn the stroke 
changes Irom upward to downward, and vice versa, 
so as to bring them into proper positions for pro¬ 
pelling, dughig both portions of the double stroke. 
It is remarkable thaQliis power of partial rotation 
should be gtoen only to the extremity of the wing, 
the greater partfif the area of feathers being, if ( 
am not mistaken, attached to the humerus and 
ulna which do t|Ot rotate, or if at all not so largely. 
At present it see ms, to me that the anatomical 
structure of the wing favours the view here taken 
of its functions. The subject deserves further in¬ 
vestigation. * 
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posed the bird or machine to be already 
in motion, and that motion to be kept up 
by the propelling action of the wings. 
Now 1 conceive that thjs great muscular 
ower is necessary in order to sustain the 
ird, by an action which is correctly ex¬ 
plained by the theory of At. Chabrier, 
while it obtains t^je necdftil horizontal 
velocity* as soon as that is obtained, this 
extra exertion ceases; whenever* from 
any caus£ it has been diminished, or 
higher speed is desired, this reserved 
muscular power is again dr*twn on. 
Confirmation of this view is obtayied 
from two or tjirec facts. A bird which 
desires to remain^stationary over one 
spot, as a hawk watching for prey, or to 
ascend perpendicularly, as a singing sky¬ 
lark, *has to make beats* apparently as 
frequent as M. Chabrier’s theory Re¬ 
quires ; this is a prolonged exhibition of 
the initial effort of every flight which 
has not the advantage of a descent, and 
shows the correctness of M. Chabrier’s 
view* as applied to tlutPpart of the casj; 
aud here is evidently the expenditure of 
a large amount of force provided for by 
the large outfit q$»niusclc. But the mo¬ 
ment the hawk or lark “goes a-lffead,” 
this violent and frequent dapping gives 
place to the slow and easy strokes re¬ 
quired to maintain the velocity, and then 
also the applicability of M. Chabrier’s 
theory ceases, and we must obtain an 
explanation of the observed facts from 
t% other view of the subject. And $o 
also with the starting effort of every un¬ 
assisted flight. l»o this also agrees the 
fact that nearly all muscles arc incapable 
of continuing for a long time their ut- 
inpst efforts, although they will keep up 
a lower degree of exertion for an extended 
period. If both these explanations of the 
working of the wing, each in ifo place, be 
true, the heavy demand on the muscles 
of the bird is Soon over, and the flight of 
long duration is kept up by gentler efforts 
of the very same parts, in close analogy 
with what we observe of all other mus¬ 
cular capability and action. * 

But. in all probability the flight of dif¬ 
ferent birds is effected by the operation 
of both these principles compounded in 
different proportions. T have chosen 
that of the rook for iilqstration,*beca\isc 
it is of tolerably easy observation,—be¬ 
cause, by the care of Sir G/Caylev, and 
Mr. Bishop, we have important data 
respecting it,—and because its journey- 
flight (if I may by that term distinguish 


its continued from its starting efforts) 
seeins to depend, perhaps, less, on the 
downward pressure than^that of some 
other birds. My object is to illustrate 
the principles of Mr. Henson’s machine 
and if that can be made to fly on the 
plan of any one bird, rook or other, all 
the rest of the* mat ffer may be either let 
alone, or soon learned and applied. 

If I do not over estimate the force of 
the observation? I have made, I have 
shown thatfM, Chabrier’s theory applies 
to the starting of a bird,—that that start¬ 
ing requires the great power his formula 
demands for it,—that when the due velo¬ 
city is attained, Mr. Henson’s principle 
replaces M. Chabrier’s, and the power 
required is very greatly reduced. To 
apply this to Mr. Henson’s machine, let 
us suppose a bird willing to fly only from 
and to specified points, and his muscular 
system divided in two parts, such that, 
when they are united they supply the 
full amount of starting power, but when 
separated, the smaller of them would 
suffice to continue' the flight. Let us 
further suppose the bird to leave behind 
him, as softn as his horizontal velocity is 
attained, the larger part which had as¬ 
sisted in the start, and we have in all its 
essential particulars the plan of Mr. 
Henson. The large power required for 
starting he supplies by a stationary con- , 
trivance, inclined plane or other, and the 
sustaining pow’er he carries with •him. 
Whether he will succeed, is yet to be de¬ 
termined ; but. it is some encouragement 
to find thqf in every argument against the 
possibility of his success which has yet 
£om <4 under my notice, not excepting the 
ablest, there is a distinct and demonstra¬ 
ble flaw, occasioned by want of more ex¬ 
act and comprehensive knowledge of the 
physical facts on which the question de¬ 
pend^ than we yet possess. Those parts 
of his contrivance to which the subject 
discussed in tbi| paper applies most ob¬ 
viously, are the great sustaining planes 
and the propellers. 1 hope what 1 nave 
here advanced, will show th4t in them he 
has followedanaturc more neatly in prin¬ 
ciple thqn iiyappearance. The properties 
of our materials and known soureqp of 
force will pot perhaps at present admit 
a closer approximation to the exquisite 
models which float above us ; whether a 
nearetsapffroach will ever be made, is yet 
in the hopeful but impenetrable futurity 
of science. L. L. 

C A, JUsson-grove, May 24, 1843. 
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IMPROVED TURNPIKE GATE. 




Sir,— On perusing a modern work 
on architecture, the other day, I per¬ 
ceived in it two designs for opening and 
closing turnpike gates, without the ne¬ 
cessity of the keeper leaving his room, 
and copied from an early volume of your 
Magazine. The apparatus •pertaining to 
one, <the Scotforth gate,) is extremely 
'complex and inconvenient, and, accord¬ 
ing to ( the keeper’s account, did not work 
well; the other, designed and forwarded 
by Mr. M. Saul, of Lancaster, is much 
more effective, but is ’Very complicated 
and expensive, owing to the number of 
wheels employed, and the inconvenience, 
of making a tunnel across the road. 

The prefixed design exhibits a simple 
mode of effecting-the same object, at a 
much less expense, as both the tunnel 
and bevel wheels are dispensed with.* A, 
is a levcffrfxcd near the bottom or the 
- main post of nhe gate, forming an angle 
of 45° with the bottom Bar: this lever 
carrie# a ball and socket joint at B, to* 
which the rod C is attached,' communi¬ 
cating with *the hand-lever I), supposed 
to be within the house, of the front w'all 
of which E is a section. The gate, in¬ 
stead If being hung in the usual manner, 
is supported at the bottom by a rod of 
iron, which works in a hole in the stofte 
F, which is sunk beneath the surface of 
the earth. Another rod projects from 


the top, and works in the support 0, 
fixed to the top of the pillar. 

From the preceding description it will 
easily 4be seen, that any motion of the 
lever I) must produce a corresponding 
motion of the g?te, opening or shutting 
it as required, borne mode of keeping 
the gate fast W'hcn closed, is, however, 
stiU wanting. The following is, perhaps, 
as simple a plan as possible. 

To the end of the lever, at B, is fitted 
a rdd H, which, through the bell-crank 
I, communicates motion - to the catch K, 
lifting or lowering it according as the 
gate is required to be opened or shut, 
provision being made to allow this to 
move to lift the catch, before the gate 
begins to open. 

It will be* seen that the plan I have 
described possesses many advantages over 
both of those first referred to, not the 
least of which is the dispensing with the 
tunnel, by placing the hinge end of the 
gate next the house where the keeper 
resides. The position of the lever is 
shown in the diagram, fig. 2, in which B 
is a horizontal section of the gate, A the 
lever, and C the rod for moving it. An¬ 
other plan would be, instead of the lev.er, 
to fixra spfir wheeljupon the centre, which 
supports the gate, to be worked by a rack 
upon the rod C; but that w'ould be rather 
more expensive. Yours truly, 
rreiton, April is, 1843. William Johnson. 
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wall’s elliptical reflecting oven. 


Fig. 4, 



Iq all reflecting ovens hitherto invented, 
where the food is placecf between the lire 
and the reflector, the food itself if the 
chief obstacle to the dressing, as it inter¬ 
cepts all rays of heat from the reflectors 
behind, as >..iay be Been from inspection 
of the accompanying diagrams, figs. 1 and 
2 ;*fig. 1 being a sectional view of a com¬ 
mon Dutch oven, and fig. 2, the like of the 
improved America^ oven. To remedy 
Fig. 1. Fig.,2. 



this defect Mr. B. Wall, Mathematical 
Teacher, has constructed an oven on the 
more correct principle developed in the 
following demonstration:— 

Let A and B, fig. S, be the two foci 
of an ellipsis, ana x x perpendiculars 
raised upon any parts of the interior Qon- 
cave circumference y x* ; then* because 
the angle of incidence is fquri to the 
angle of reflection, every indirect ray of 
light or heat emanating frorit the fire at 
A, will be reflected from the points x x, 


to the food placed in the other focus at B| 
and consequently the same taking place 
from every part of the interior circum¬ 
ference, the greatest heat will be collect¬ 
ed at the latter point. The reflector at the 
back being also a jection of an elliptical 
curve, having the same foci, all rays pass- 
ingfrom A tocc, will be reflected backtoB. 

An external elevation of a reflecting 
oven on £his principle is shown in fig. 4. 
The inventor claims for it a great many 
advantages—tnortf, perhaps, than will be 
generally allowed—but the following arc 
such as one'Would reasonably anticipate: 

“ 1st. The perfection with which the 
viands, subjected to its influence, are 
dressed; being placed alt a distance from 
the fire, the Condensed rays of heat ex¬ 
pand the pores, and render the meat 
tender and easy of digestion, instead of 
dry and hard; the juices are not carried 
oft by evaporation, neither is the meat 
covered with coal gas or smoke. 

“ 2nd. Its cleanliness; no ashes can fall 
into the pan; neither in the cooking can 
any greatjp splash the most polished grate. 

“3rd. A great saving in fuel; in con¬ 
sequence of the condensation of heat at 
the point B (see fig. 3), only half the 
usual quantity of fire is necessary." 

We subjoin Mr. Wall’s ** Directions 
for User 

“ Place the mouth of the oven Jicforc 
a clear fife, that the smoke may not tar¬ 
nish the reflector. For roasting—take 
out the oven plate, and put the joint 
. upon thffstand, without a dish or other 
impediment to the reflection. For baking, 
*hav4 adittle better fire than for roast¬ 
ing, and keep the space beneath the oven- 

{ >latc clear; should the loaf or pie be 
iablc to burn, put the oven-plate on the 
upper shelf; if not brown enough, lower 
it. In both cases keep the oven in a 
line with the fire.” 

Also nis “ Mccipe for Cleaning the 
Oven.*' * 

* “ Take one pound of common soda, 
half a poung of fresh slacked^quicklime, 
and three pints of boiling water; stir 
them well together in a pan, untiL the 
soda is ^dissolved. Mix some or the 
above composition with whiting, to the 
consistence of cream; rub it till you think 
it sufficiently clean,“and then wash it off 
with clean water, and wipe it dry with a 
clean leather or soft cloth; the oven will 
then be as brilliant as when new." 
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WniTELAW AND 8T1KRATS "WATER MILL—STEAM-ENGINE POWER RE ft HIRED TO 
t WORK MACHINERT OF DIFFERENT KINDS. 


A second editioti, “ greatly enlarged,” of 
Mr.^Whitelaw's little work* descriptive of 
the construction and capabilities of the 
water wheel of which he is joint patentee 
along with Mr. Slirrat, brings *the merits of 
that remarkable machine once more promi¬ 
nently before us, and presents us at the same 
time with some very valuabfe information 
on the cognate subject of “ the steam-engine 
power required to work machinery of differ¬ 
ent kinds.” 

The water-mill itself, both in its original 
form, aud as subsequently improved, has 
been already fully described yi our pages 
(see Nos. !I01 and 984); ami at present, 
therefore, we need, only apply our atten¬ 
tion to the proofs winch arc here col¬ 
lected of its commercial \alue as an instru¬ 
ment of mechanic;'! power. The first we 

18 x 2(1 x 112 x lfi-9 - «H1108.— 
that is, the muehine gi\es fiO‘35 per cent, 
of the power of the water which works it; 
and, in addition to Ibis, it overcomes the 
friction of the other machinery, which takes 
the boat up the inclined plane. 

‘•Mr. Sydney Hall, who,• under Mr. 
Cubitt, superintended the works on the 
canal, and who, with great care, experi¬ 
mented^ the machine, in liis report on the 
subject, estimates, that 96 of the 7(25 cubic* 
feet of water used by the machine arc lost by 
the esenpe at the water-tight joint. But, 
supposing this loss of water to ai&ount to 
75 cubic feet per minute, then 650 cubic feet 
of water will be left to work the nwclifatt. 
How, if 650 cubic feet be the quantity of 
water expended at the jets, tlie result will he 
a power equal to 67*3 per cent, of the power 
of the water used by the machine. This will 
be evident by making a calculation iq‘ the 
manner done above. This last is a very 
great result, for, if we suppose the power of 
the machine to be 75 per cent., then 7'7 per 
cent, only will he the quantity of power, 
required to ovircome the friction of bevel- 
wheels, sbaflti, drums, guide-pul]eys, cradle- 
axles, and the other parts of the machinery 
which work the plane, and which do not 
form I part of the water-mjll. Even if 725 

* 11 Description of W hi tel aw and Stirrat’s Patent 
Water-mill; with an Account of the Performance! 
of a number a( these Machines. To wliiph is added, 
Information on Water Power, and other sabjects 
related to the above. Jly Janies Whit claw.” 04 pp. 
8vo. With seven plates. 2nd edition, greatly en¬ 
larged. London and Edinburgh 1843. 2«. 04. 


meet with, and one of the most striking also, 
is an account of a mill erected in April of 
lSst year, at the suggestion of William 
Cubitt, Esq., C. E., for the Chard Canul 
Company. * t 

( 

9 

“ This machine is nsed for hnnling boats 
up an inclined plane of 810 feet in length. 
The plane has a rise of 1 foot perpendicular 
in 10 horizontal. The weight of the boat, 
cargo, ami the eradle in which the boat 
rests, iS 18 tqps; and, when the machine is- 
fairly started ami working, up Co its speed, 
this weight is raised 16'9 feet perpendicular 
each minute. The height of the fall which 
works the walcr-ipill is 25 feet, and 725 
cubic feet per minute is the quantity of water 
used lfy the machine. Now, 

725 x 62-3 x 25 = 1129187-5 

will represent the power of the water, and 
the power of the water-mill w*ill be repre¬ 
sented by , 

112*9187 5 : 68M08 : : 100 ; 60-35 ; 
cubic feet of water were used by the machine, 
only 14'Gr> per cent, dt the power of the 
wuler would be needed to overcome the fric¬ 
tion of the machinery for working the plane, 
and which docs not form part of the water¬ 
mill, allowing the machine to give 73 per 
cent, of the power of the watjpr. 

“ t Tlic framework which supports the 
water-mill is light, and* made of wood, ami 
the pressure of the water at the. central 
opening causes it to bend; the consequifflft 
is, that the machine is separated from the 
part of the water-tight joint which is in the 
main-pipe; this is the cause of the great 
escape of wuter, and it can readily be pre-* 
vented. Although'the loss from escape of 
water at the joint is great, yet the result is 
very satisfactory. 

“ Mr. U. made eight dilferent experiments 
during the passage of as many boats up the 
inclined plane, and the result was the same 
in each case. A small pond, which is at the 
top of the fall, alone supplied the machine 
at the time of an experiment. The surface 
of <his pond was accurately measured, and 
the distance the water fell in a given time, 
gave the quantity expended. 

“ From 60 to 63 revolutions per minute 
is the speed of the machine. The diameter, 
measurings from centre to centre of the jet- 
pipes*, is 9*55 feet ;«*11 inches is the diameter 
of the arms, ui^l *412 foot is the diameter of 
each jet. The central opening has a di am eter 
of 23$ inches.o 26 inches is the diameter of 
the main pipe.” 
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From Mr. D. Dove, of Rosehill, near 
Glasgow; Mr. Thos. Baird, of Kirk St. 
Anno, Isle of Man; and Mr. W. Thontyson, 
of Hozlcwood Hall, near Tadcaster, there 
are letters showing that Messrs. Whitelaw 
and Stirrat's mill, wheu apjdied to the driv¬ 
ing of Crashing machines, does much*mnre 
work, with an equal quantity of water and 
height oWall, than an overshot water-wheel. 
Mr. Baird estimates the balance in ^favour 
of the new mill to be equal to &0 bushels 
per hour, or a saving of one-third. « 

Mr. W. Petfl, of ^Taliuris Parle (C- armar- 
thenshire) gives an interesting account of a 
mill of this sort, erected under his own 
superintendence, by a ooTnmon carpenter 
(for what particular purpose is not staged), 
which has more than realized nil the expec¬ 
tations he had c\ er formed of it. 

44 It appears to me so simple in its con¬ 
struction, and likely t^lie so durable, ljpth 
on account of that simplicity, and the little 
friction it sustains when at work, that I do 
not calculate upon iis wauling any repairs 
fnr»the next ten years, except pcrlfhps the 
renewal of the brass collars in the plumber- 
blocks, which must wear in all machinery. 
* * *' It works with the nicest regularity, 
and the governing valves arc so quick in 
their operation, that when we turn ott,or 
throw on any additioiftl machinery, no sud¬ 
den acceleration of speed or check is observ¬ 
able?? * * * One of its greatest advantages, 
in my opinion, is its utility in rendering a 
small stream avaiftble, where a high fall can 
be attained, to obviate the difficulty arising 
from the scarcity of water.” 

Mr. Peel expended on this rnill205/. 14a. 7 d .; 
he calculates that one on the common plan 
would have cost him at least 80It)/. 

Among several other letters, all in the 
same approving strain, there is one from Mr. 
Domftdson, of the Ballaughton mills, Isle of 
Man, which we must extract at length, on 
account of the detailed comparison which* it 
contains between the work done by a White- 
law and Stirrat mill, afld another of the com¬ 
mon sort; both erected on the same stream 
of water, within 400 yards of eacb»othcr. 

“ Ballaughto * Mills, Iste of Man, 

“ 10th Apfll, 1843. 

14 Dear Sir,—Having one of your patent 
water-mills, and feeling particularly well 
pleased with its working, I have been testing 


its power, by drawing a comparison between 
our mill and Pulrosc Mill, situated above 
400 yards below us, on the # same stream of 
water. The following results will convince 
every person w4u> understands the subject, 
that your patent water-mill will work to 
very great advantage on a low fall, com¬ 
pared with the conftnon water-wheel, and 
any person desirous to see both mills at work 
can satisfy himself at uny time by calling 
on me:— 

44 Our fall of Vater is 8 feet 6 inches, and 
the water-mill is 9 feet 0 inches diameter— 
it has 4 arms, anti works in tail-water. 
When the 4 arms are open we drive 6 pairs 
of stones, cacji4 feet 8 inches diameter, viz.: 
2 pairs grinding wheat, 2 pairs barley, 1 pair 
making oatmeal and sifting at same time, 
and 1 pair shelling oats with the scree and 
fanners. With l\ arms open—2 pairs wheat, 
1 pair barley, and 1 pair oatmeal, as before. 
With 2 arms open—2 pairs wheat, ami 1 
dour cylinder. With l arm open—1 pair 
wheat, and 1 flour cylinder. Our flour 
cylinders arc 18 inches diameter and 7 feet 
long. The quantity of wheat we grind per 
hour on each pair of stories is fi bushels, arid 
of barley 4 bushels, and oatmeal 10 cwt.; 
on each cylinder, 1(1 cwt. of tine Hour. It 
may be as well to observe, that all our barley 
is kiln-dried before grinding, and is ground 
into a very flue flour for making bread; con¬ 
sequently it is much harder and takes more 
power than wlieat. The speed of the water¬ 
mill, when working as above, is exactly 5t 
revolutions per minute, our stones 108 revo¬ 
lutions, and our flour cylinders 470 fevolu¬ 
tions per^ninute. 

44 Pulrosc Mill has a fall of 7 feet, and is 
worked ljy ail unflcrshot* water-wheel 15 
feet diameter and 5 feet wide. It is only 
foun years old, and is made upon the very 
best prTnciple, and there is no loss of water 
between the two mills. When our 4 arms 
are open, at Pulrosc Mill they have more 
water than they can consume. Our 3 arms 
give^hc exact quantity required b; them to 
drivel pair of wheat-stones, 4 feet (i inches 
diameter, grinding ft bushels wheat per 
hour; afid 1 pair barley, grinding 3 bushels 
per hour. When our 2 arms are opitfi they 
liave barely euough of water to work 1 pair 
of wheat-stones, and 1 flout gylinder (IG 

* Mr. Donaldson calls the water- win el at Pulrosc 
Mill undershot, lor the reason, that the ac fori of 
the water is all below its centre; hut it \v<Ald he 
more strictly charaAerised as a breast-wheel. The 
buckets have a form similar to those of an overshot 
whgel, and they keep close to a rircular arc, run¬ 
ning from the bottom of the U»;ul to the lowermost 
point qf th<? tail-race; consequently the water acts 
in the same way as la an overshot wheel. The 
wheel is of the const ruction most approved of for a 
height of fall and quantity of water the same as at 
Pulrose Mill.— Mr. Whitelaw. 
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inches diameter by 5 feet long) dressing 8 
cwt. fine Jour per hour. When one of our 
arms is open, they are scarcely able to grind 
3 bushels of wlfcat per hour, without any 
other part of the machinery at work. 

’ “ Robt. ePonaldson.” 

No doubt can now exist that the Whitelaw 
and Stirrat mill is a reflly gSod thing, and 
well deserving of the preference which, we 
are glad to learn, is beginning to be very 
generally given to it, wherevlr any new ma¬ 
chine for the application^ water power ia 
required. 

The portion of Mr. Whitelaw’s pamphlet 
which relates to 41 the steam-engine power 
required to work machinery of different 
kinds ” commences with a ^ery excellent 
paper on the subject, which first ap¬ 
peared in our pages, (No. 958,) from the 
pen of Mr. John Baynes, of Park-place 
Works, Blackburn. Mr. Whitelaw, on see¬ 
ing this paper, wrote to Mr. Baynes for ex¬ 
planations on several points, and the follow¬ 
ing is Mr. Baynes’s reply. 

“ Park-place Mills, Dlkckburn, 

" September 14, 1842. 

44 Mr. James Whitelaw. 

44 Sir,—I duly received your favour of 
the 7th instant, and have great pleasure in 
answering your inquiries; but not having a 
spare Magazine at hand, I shall be obliged 
to rcfer a to the tables,* and give the desired 
information on this sheet. , * 

“ 1st. The throstles experimented upon 
are the common throstle, spinning 34 twist 
for power loom weaving; the spiuUes re¬ 
volve 4,000 per minute. % 

“ 2nd. The self-acting mules are oiijSharp, 
Roberts, and Co.’s principle; about one-half 
spinning 36’s weft, and spindles revolving 
4,800 per minute. The other half spinning 
Nos. xx n 


36’s twist, spindles revolving 5,200 per mi¬ 
nute. 

“ 3rd. The hand-mules were spinning 
about?-J and £ 36's weft and twist. Weft 
spindles 4,700, and twist spindles 5,000 re¬ 
evolutions per minute. 

44 4th. The average breadth of the looms 
would be 37 iiwhes, i. e. weaving 37 inch 
cloth, making 123 pickis per minute. All 
common calicoes about 60 reed, Stockport 
count, add 68 picks to the inch. 

“ By common sizing, I refer to the plan 
of warping by the hand, and sending the 
warps to bp sized out of the mill; conse¬ 
quently, there is no power consumed by the 
sizing. Whsre the plan of dressing the yam 
instead of sizing is adopted, one horse power 
cannot drive so tnany looms, as the dressing 
machine will absorb from £th to j-th of the 
power. • 

“ The patent sizing (Hornby and Keii- 
wortfiy’s, of this town) is intended to super¬ 
sede dressing. One patent sizing machine 
will size as much as five dressing frames, 
with half the power of one dressing frame. 
This machine is a compound of the sizing 
and dressing plan; fc answers better tlian 
sizing, but not so well as dressing. The en¬ 
gine-power which it algporbs is only small, 
the chief expense attending upon it being 
fuel, as ft requires a large supply of ste»m 
to boil the size and dry the yam. 

44 The remarks ‘ common sizing,’ 4 pa¬ 
tent sizing,” Sec., were merely given for the 
information of the manufacturers in this 
neighbourhood. 

“ As regards the quality of coal in this 
neighbourhood, that varies very much indeed. 
Somii manufacturers prefer nsing coal afTTET. 
3d., others, 5s. 6d., 5s. 9d., 6s., 6s. 6d., 7s., 
7s. 6d., and 7s. 9d. per ton, respectively, the 
latter being the highest price for the best coal 

44 There is a great similarity in cost per 
horse power (indicated) in the use of such a 
great variety of coal. I refer you to expe¬ 
riments at pajjfe 37. 

I KENTS. 


3 

4 » coal at 6s. 
51 

6 > do. 6s. 

7 J 


per ton=2s. 3fd. per week, each indicated horse power. 


^2s. 2$d. 


2 do. 7s 4 ,10d. „ »2s/4$d. „ - „ „ 

g J do. 5s. 6d. „ =2s*4fd. ,, ,, „ 

10 do. 5s. 4£d.,, = 2s. 6^d. ,,, 

Thc%verage gives 2s. 44^ per week, per indicated horse power, cost of fiiel. The ave¬ 
rage cost per week in fuel is 

*0S5d., or ^d. per hand-mule spindle, including preparation; « 

*125d., or id.' „ self-acting mule spindle, do. ; v ( 

•273d., or -^d. „ throstle spindle,* do.; 

2 *8d., or 2$d. good per loom, including winding and warpiiig; or nearly 3d. per week, 
including sizing (patent.) 


do. 5s. 


5s. 4£d. „ 
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“ The twin engines, 60 horses power each, 
are the steam-engines which drive these 
works;—no hand-mules; all Sharp,* Ro¬ 
berts, and Co.'s self-adtiug mules, and 26 
common throstles. We run above an avc-* 
rage speed. We have also 6 of Hornby aud 
Kenworthy’a patent sizing igachines to 800 
looms. The sizingomachines have no* quite 
full work. 

“ I am, Sir, yours respectfully, 

* “ John Baynes.” 

Mr. Baynes subsequently communicated 
to Mr. Whitelaw the following* additional 
particulars. • * 

“ The two steam engines, coupled at right 
angles, (see Nos. 3 and 4 in the Table,*) are 
those connected with this place. They ore 


each 60 mechanical horses r powe*= 120 II. 
P., but indicate 222 H. P., and turn the 
following machinery :— * 

“ 20,000 self a acting mule spindles, Shagp, 
Roberts, and Co.’s; 5,400 spindles, common 
throstles; 800 looms, with winding, warp- 
ing, &c. | 0 

“ Preparation—3 double blowers and 3 
lap machines, each 36 inches wide, beaters 
18 inches diameter, and make 1,200 revolu¬ 
tions per jninuie; 120 single carding en¬ 
gines, each 36 inches wide, main cylinders 
39 inches diameter, «and make 120 revolu¬ 
tions per minute; 16 drawing frames; 600 
stubbing spindles, revolving 400 times per 
minute; and 4,800 roving spindles, revolv¬ 
ing 800 times per minute. Indicated 31 
horses power. 


15,000 weft self-acting spindles, Sharp, Roberts, and Co.’s, * evolving 4,900 per minute. 
5,000 twist self-acting spindles, 0 „ „ 5,200 „ 


20,000 Indicated 61 £ horses’ power. 


“5,400 throstle spindles, (common,) re¬ 
volving 4,000 times pag„minutc. Indicated 
44*^1. P. • 

“1250 winding spindles,with warping mills 

20,000 self-acting spindles . 

B Preparation . f. 


and sizing fi ames; and 800 looms, averaging 
38 inches width of cloth, and 120 picks per 
minute. Indicated 82 horses’ power. 

Indicated Power. 

.. 61* II. P. 

. 26 * „ 


88 


it 


5,400 throstle spindles..*. 44* „ 

Preparation .... 7* „ 


m 800 looms, sizing, warping, am* winding, 


“ Since the foregoing experiments were 
made, there has been an additional quantity 
of work put on the two 60 horse engines, 
viz., 2,500 twist self-acting spindles, with 
preparation, making a tota 1 of 

22,500 self-acting mule spindles, with pre¬ 
paration =442 spindles peg mechanical 
horse power; • 

5,400 common throstle spindles, with pre¬ 
paration —200 spindles per mechanical 
horse power; 


800 looms, witl^ winding, warping and 
sizing—19 looms per mechanical horse 
power. m 

, “TJpes^engines are now fairly loaded. They 
are, together, 120 mechanical horses’ power, 
but indicate 233 horses’ power by M'Nanght’s 
indicator. 

“ Cost in fuel per indicated horse power, in¬ 
cluding that spent in warming the mill dur¬ 
ing tHc day, night, and on Sunday. (See 
table, page 37.) 

indicated H. P. ft?r one week. 


No. 2, „ 28. 4$d. per 


Nos. 3 and 4, 2s. 3$d. 

,, 5,6, and 7f 2s. 2Id.(, 

No. 8, „ 2s. 4|d. 

it n 2s. 6jd. 

„ 10,* „ 2s. Il*d. 

Mr. Whitelaw himself made a great num¬ 
ber of experiments on the game subject, &nd 
details the results. The follqwinf extract 
may serve as a specimen; it contains much 
curious and valuable information:— 


• 99 99 

99 * 99 

99 0 99 

99 99 

91 

99 99 

“ 1. Mill for fwisting cotton yam into 
thread.—In this mill there are 27 frames 
witl*96 oommon throstle spindles in each, 
making^ in all 2592 spindles. The spindles 
turn 2200 times in a minute. 1* inches is 
the diameter of the bobbins, and the part 
which holds the thread is 2-j\ inches long. 

“ Ju addition to the twisting francs, the 


• Mech. llag., No. 958, p. 48C. 
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steam-engine works four turning lathes; 
three poKshing lathes; two American ma¬ 
chines for turning small bobbins; two cir¬ 
cular saws, one of 22, the other of 14 inches 
div- meter ; and 24 bobbin*heatls, or ma¬ 
chines for fillin_ the bobbins with finished 
thread. 

“ The power rcquir&l to drive the whole 
of the machinery is 28*5 horses. When 
the i listing spindles and bobbin-heads only 
are working, the power is 23*9 horses $ and 
when all the machinery, exdpt the spindles, 
is thrown off, the steam-engine works to a 

• * 2!>92 

power of 21*1 horses. Therefore — — 

122*84 is the number of twisting spindles 
worked by each horse’s power. 

“ When the diagram was taken from which 
the power required to work the spindles was 
calculated, thcru was also on the stcain- 
ctiginc the main gearing for the rest of the 
machinery. On this account, and also be¬ 
cause the steam-engine was at the time only 


working to £ of its power, the number of 
twistiug spindles which, a horse’s power will 
work, will bo somewhat greater than 122*84, 
or a steam-engine of a little less power than 
# 21*1 horses’ would work 2592 twisting spin¬ 
dles, if the engine was just powerful enough 
to keep the spindles at their proper speed, 
and if there wafi no morg gearing on it than 
what was required for the twisting n^ichines. 

“ 1 igay mention that the steam-engine is 
just powerful -enough for the whole of the 
machinery: and I may state further, that 
the wlfole of the bobbin-heads arc driven by 
one main tiblt or strap, which can be worked 
either on ajwxt or a loose pulley; and that 
each turning-lathe has a belt above it, which 
may he put either upfti a fast or a loose 
pulley; and when any portion of the 
machinery was stopped, this was done by 
shifting Lhe belt or belts on to the loose 
pulley or pulleys. 

“ When the diagrams were taken, there 
were 
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And 48 spindles revolving, but,not making thread. 


|l« 1 > 

“Athrce-cord thread is formed by a spin¬ 
dle which twists a!} once three yarns into a 
thread; a four-cord is done in the same 
manner, only in it there are four yarns 
twisted by the spindle; and a six-cord thread 
is made after three separate threads df two 
yarns each are finished in the manner above 
described, by twisting tbrAs of the doubled 
yarns' together by a spindle. Three of the 
spindles wbic^were making six-cord thread, 
were doing >*he first part of the operation tor 
every one that was performing the other 
part; so that of the 1920 spindles which 
wero making six-cord thread, there were 
1440, each twisting two yarns into a thread, 
and each of the remaining 480 spindles was 
twisting three of these threads into bne. 
The above is the description ot wwk the 
twisting machines were doing at the time the 
diagrams were taken. 

* Each turning-lathe spindle makes 4000 


revolutions per menute; the spindle of each 
turning machine revolves 3500 times per 
minute; the* speed of the circular saw of 22 
inches diameter, is 1000 revolutions per 
minute; the 14 inch circular saw revolves 
1200 times in a minute; and the spindles of 
the bobbin-heads turn 10,000 times in a 
minute. 

“ One American turning machine does as 
much work as three turning-lathes. Small 
bobbins for holding the fimshed threads 
were making at the turning machines; at 
two of- the lathes the-wood was reduced to a 
shape suitable for the turning machines; at 
one lathe the holes were bored through the 
wood for the bobbins; another lathe had a 
cutter on'the ^end of its spindle, and by it a 
small projecting part, which could not be 
taken off th^ ends of the bobbins by the 
turning machines, was cut off; at the rest of 
v thc lathes the ends of the bobbins for holding 
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the finished thread were polished; and at the 
saws the wood for .the bobbins was cut to the 
proper size. . 

“ I have been particular in describing the 
machinery in this mill, as it may serve for £ 
guide in other cases. When 2592 spiudlcs 
are making six-cord thread, and when 300 
yards of finished thread ifre put upbn each 
bobbift, the 21 boobin-heads, the number of 
lathes and turning-machines already men¬ 
tioned, %nd the two saws, will be sufficient 
for keeping this number of tw'istiug spindles 
at work; but when the 2592 spiiftlies are 
twisting yarns into sonic oth*er kinds of 
thread, 12 additional bobbin-jjeads trill be. 
required, and also an additional uumber of 
tuniing-iathcs, 8cf.” • 

Mr. Whitelaw’s mode of calculating the 
engine power, it should he observed, differs 
a little from that followed by Mr. Hpynes, 
and explained in liis first letter. It will be 
readily understood from the following illus¬ 
trations :— 

“ Hu-ample .—Lctahc diameter of the pis¬ 
ton of a steam-engine be 20 inehes, the mean 
effective pressure ou each square inch of its 
surface 15 lbs., ;md*200 feet per minute its 
voloeily. Here, 

2rt x 50 x '7S5I x 15 x 200 

T1,000 

Thefufore, 21 *-12 horses is the power of the 
stcam-engioc. # 

“ If 7S, instead of 15 lbs., were the qjfeau 
pressure on each square inch of the piston, 
the calculation would be made in the same 
•wnf us the above, only 7* would be uSfd in 
place of 15—thus 

20 x 20 x *7851 x 7‘5 x 200 _ 

44,000 

Therefore, 10’71 is the power of the same 
steam-engine when 7 J lbs. is the mean effect¬ 
ive pressure on each square jgch of the pis¬ 
ton. . • 

As 56,000 is nearly =* 1 —the above 

and other similar calculations would be sim¬ 
plified by throwing ’7854 out of the nume¬ 
rator, and taking 56,000 in place of 44,000 
for the denominator. Take an example iu 
which the diameter of the piston and its velo¬ 
city are the same as above stated, and 15 lbs. 
per square inch is tHfe mean effective pres¬ 
sure. Here * 

‘ 20 x 20 x 15 x 200 ^ 

56000" “ * 

Therefore, 21*428 horses is ftie power of the 
steam-engine, which is nearly the same as 
was obtained by the other mode of calcu¬ 
lating." 


Mr. Whitelaw states that he has made 
other experiments on steam-engine power, 
besides those the results 4>f which arc here 
given, which* lie intends publishing as 
soon as he can spare time to do so,” when 
he will also furnish *' the divisors which 
should be used when a steam-engine is work¬ 
ing at any point below its full power.” We 
are sure all who are practically interested in 
steam-ci^ine power will join us in earnestly 
wishing that the. 4‘ spare time” may conic 
soon. A few pages of such matter-of-fact 
information's Mr. ilaynes and Mr. 'White- 
law have supplied, arc worth whole libraries 
of theoretical calculation. 

EX1'KRlMKNTS AND OIISKRVATIONS ON 
moser’s DISCOVERY. 

Proving that the effect is neither due to Light 
nor Heat. 

IIY HORATIO J'KATKll, ISStt. 

(Kioiii (lie Alin-Hit urn.] 

It is propos'd now to demonstrate, that 
the: racliTtiun discovered l*y Moser is not in¬ 
visible light, as be supposes, nor heat, as has 
since been suppo.-iil. For, fiist, where is 
the evidence that bodies absorb light ? Some 
few, certainly, lnvc been shown so to do; 
but surely not the metals, Ac., Ac., whjfh 
exhibit the greatest facility in receiving ami 
giving the impressions discovered by Moser. 
It seems, a priori, more probublc that the 
radiation in question should consist of heat 
(which wc know jxists in all matter) than of 
light.. Accordingly, Mr. Hunt has written 
an elaborate paper^n favour of the supposi¬ 
tion that such radiation consists of heat. In 
the course of this essay, however, it will ap¬ 
pear, that neither of these suppositions is 
correct. 

1. With regard to the nature of the sub- 
staljfes that produce spectra. —Every sub¬ 
stance I have tried has produced its spectrum 
when left on a polished copper plate. Coins, 
whether of golu, silver, or copper, platinum, 
nickel, brass, pieces of glass, wafefs (red, 
blue, and white,) peppermint or rose drops, 
whalebone^talc, gum, a horse-hair ring, lava 
from Vesuvius, Indian rubber (but slight), 
and sealing-wax. This last, left ten days, 
gave a whitish ggrey permanent * spAtrum, 
clearer than any of the others, though the 

^ By a permanent spectrum is always meant, in 
this «tfsay,*a spectrum that remains when the sub¬ 
stances or coins are removed— not a spectrum which 
cannot be rubbed off by tienlle friction, for all the 
above permanent spectra are yet soon effaced by 
friction. 
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wax and plate were both kept dry as usual. 
The impression gn a small brass seal (a P) 
was very obvious when the plate was breathed 
on.. The seal had been left tan days.* 

2. Effect of dissimilar metals. It has 
been asserted, that when a gold or silver coin 
is placed on a copper* plate) the effect is 
greater than when a copper coin, &c., is placed 
on the same metal. When heat is used, this 
position is true, as will be shown hereafter ; 
but when the plates and coin& are Jaoth kept 
cold, (exposed to external air, for instance, 
in March,) a farthing, on*two different occa¬ 
sions, in an hour, left as good a spectral 
image as a sovereign,—I thought, a better 
one. 

It was, however, remarkable, when a heat 
of 160° was applied to this plate, that the 
spectrum of the copper soonobccame invi¬ 
sible, while that of the gold was apparently 
not at all diminished. This experiment was 
repeated twice with the same result. I like¬ 
wise found that, though the spectrum of the 
copper was to appearance, at first , as good 
as that of gold or silver, yet that it began to 
disappear much sooner, after a few breath¬ 
ings on the plate, than did the spectrum pro¬ 
duced by gold or silver. On the whole, 
therefore, it seems right to admit that the 
effect is greater when dissimilar metals are 
used. 

3. Effect of unequal heal on the plate and 
coins. —It has also been asserted, that when 
the copper coin is heated, and the metal 
plate of copper kept very cool, that the ef¬ 
fect is increased. 1 have, however, not been 
able to satisfy myself of the truth of this 
statement. A penny and a farthing, heated 
to between 130 s and460°,kmd laid <pi a cold 
copper plate half an hour, did not appear to 
leave even so good a speftrum os two of the 
same coins left to cool for half an hour bnts\de 
the window, by the side of the plate itself, be¬ 
fore being placed on the plate. All the coins 
were placed on the plate at the same time, 
and left the same time. Neither could I 
perceive any difference when one sovereign 
was heated and the other not, both being 
placed on the same copper p\ntc. r 

4. Effect of heat generally. —In order to 


* It left a permanent spectrum of its margin. 
Coins left a similar time do the saute : ilia gait 
it hire Ik y bane remained retaining ilt polish. Tin' 
permanent spectrum, then, In picli cases, plainly 
depends on the substances preserving the plate from 
oxidation by contact or proximity. 1 add proximity, 
because a half-crown or penny resting on a foyr- 
penny piece, placed on the plate, likewise leaves its 
permanent spectrum. The free circulation rf the 
air ts impeded here in consequence of the «xtrenie 
proximity, just as it is by actual contact. Hence 
the oxidation being less in all such cases than in 
the parts external to the coins, wo have of neces¬ 
sity the permanent spectra. < 


ascertain whether heat hastens the impres¬ 
sion, $e following experiments were made : 
I. A bright half-sovereign, a bright half- 
enny, and a dull one, were heated to about 
50° on a polished copper plate. The half- 
sovereign left a permanent impression; and 
both the half-peftce left |pectra visible only 
by breathing. It was obvious from tjiis ex- 
periment^and others, that heat increases the 
effect where contact is permitted f* since 
the impression is permanent. Accordingly 
it was deemed right to try if heat has this 
effect when the coin is at a distance from the 
coppet plate. 

I put a silver fourpenny pietft on the plate, 
and on the fourpenny piece I put a penny. 
I found that when these remained only 24 
hours, that no spectral image of the penny 
was produced ; but on remaining forty-eight 
hounaone was apparent. In this last case, 
the lettering of the fourpenny piece became 
almost visible when breathed upon; but not 
being breathed upon, no marjr of it at all 
was perceptible. The penny piece, however, 
left its mark, without4&ing breathed upop— 
nil dkmular bright mark, which was not 
rendered more or less distinct by being 
breathed on. The spdbtrum of the four- 
penny pjpcc was ulone brought into view by 
this/f The place where this had laid watf as 
bright as that covered by the penny. In fact, 
the copper plate ..eemed preserved from oxy- 
dation by the contact and proximity of these 
coins. Thus, then, it appeared to requireforty- 
cigHt hours for a spectrum of the penny piece 
to be produced—the spectrum of a coin not in 
contcct. The same experiment being made, 
at a'heat of . 160°, no spectrum of Urn penny 
appeared after one hour, though the four- 
penny piece bad left a strong impression. 

Ditto, continued for five hours, a spectrum 
of the penny was just visible, aud only so 
when the plate was held in a particular 
position with Regard to light. 

A half-crown piece being laid on a half- 
sovereign, and the same heat continued five 
hours on the same plate, the half-sovereign 
left a still better impression than the four- 


* Although the mark is permanent in such rases, 
stiirit very easily rubs off, even when gold has re¬ 
mained five hours on heated copper plates; and no 
spectral figure is left when the part is breathed oil, 
after the plate has been {roll rubbed. As this is 
the case, such permanent mprk is lint to lie consi¬ 
dered ns a ililfereni effect, but only ns a higher degree 
of the same effect as that caused hy mete imposition 
wi’limit heat. 1 found all the things mentioned In 
Section I, gafe a permanent spectrum if left eleven 
days, hut on'y oip rendered visible by brenthing, 
being left but a few hours. 

f However, after six or eight days, at this began 
to larnith, the splclrum of the fourpenny piece be¬ 
came visible without breathing on it. Yet nothing 
luul been done, except that the plate had been heated 
to about 150° once or twice for other experiments. 
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penny piece* above mentioned, and the half- 
crown had also made a permanent spectrum 
very visible. * 

A farthing, which hid rested the same 
time on the plate, left no permanent spec- • 
trum, but only one slightly visible by breatli- 
ing. Even when pressed upqp by two nonce, 
and left eight houm, it left only a Barely 
visible permanent spectrum: so a brass 
medal. These spectva being mulcted far 
more visible by breathing, could hardly be 
considered permanent spectra. • 

These experiments show:—1st. .That heat 
much increases the rapidity of the radiation, 
even when the object is not in direct contact s 
and 2ndly. Thai it fykes place much more 
energetically from gold and silver than front 
copper (a copper plate being used). They 
also show that a permanent spectrum is to 
be considered only as a higher degree of that 
produced or rendered apparent by breathing. 

A sovereign, two hours on a very thin 
lamina of talc, at the, above, heat, gave no 
spectrum ; talc .dune gave, its spectrum; nor 
did a halfpenny, eight tours oil the same at 
the mine heat; nor a shilling (new) on # a 
thin piece of glass, the shilling being under 
a halfpenny. The talc and glass in these 
cases alone gave a spectrum ; the talc a bet¬ 
ter ayd more permanent one than the ^tass.f 
1 should have said the talc was on copper¬ 
plate. 

The Spectrum of the penny, in the experi¬ 
ment lately detailed, is equally visible when 
the experiment is made on gluss; but polislfy 
ed metals seem to show it the best. 

When glass is used, there is, after from 
tw 3 iit/-four to forty-eight hours, a slight 
deposition of dust, Ac. arouiul the parts 
which are not covered by the penny, and 
thus a round mark (permanent spectrum) is 
visible on removing the penny, even before 
breathing at all; still on tabbing it off till 
nothing is visible, and breathing on it again, 
the spectrum of the penny appears, as well 
as of the fourpenny piece, provirfg that dust 
adheres much more strongly than we should 
have supposed, or perhaps better—leaves its 
mark behind with greater pertinacity 

That* this is the true explanation of the 
appearance of a spectrum, when the coin is 
not in direct contact with glass, was to ma 
rendered dear by another experiment, in 
which a half-orown was left on one sixpence, 
andapennyon another, Ai a clean glass plate 

* When the plate was nibbed pretty. stro^ly with 
chamois leather only, the spectgi of the half soVe- 
reign and fourpenny piece were soon effaced; viuie 
those of the half-crown and penny (nit having been 
in contact with the plate) remained. . 

* A sovereign on a silver fompenny piece two 
hours, gave only a very feeble permanent spectrum; 
the silver leaving, of course, a well marked spec¬ 
trum. 
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covered over with papei' and kept iff a closet 
for ninety-Mx hours; yet on examination, 
neither a permanent speetriftn, nor even an 
evanescent one Ijy breathing, was perceptible 
either of the half-crown or the penny ; tne 
sixpences alone had left spectra (which, how¬ 
ever, were onlj^visiblp by breathing,) that 
under the half-crown being the clearest. Yet 
the penny anil half-crown were in the best 
condition for giving spectra, for the surfaces 
of both were tanjshed, and that of the cop¬ 
per purposely so. 

This result induce*! me to try the same 
with a copper plate, and I found that when 
a bright half-crown (having been well boiled 
in water and tlfen polished) was placed on a 
fourpenny piece, similarly treated, and left 
forty-eight hours covered in a closet as 
above, that the half-crown left no spectrum, 
even evanescent. Neither did a purposely 
tarnished penny placed on another fuur- 
peuny piece, and left the same time. 

5. Ah regards the distance Jrom the plate 
at which images may he taken *—-A silver 
fourpenny piece is about the one-twentieth 
of an inr.li in thickness, and at this distance 
we have seen silver, copper, and of course 
gold, give a spectral image on a copper plate. 
But on puttThg a half-crown on two sixpences 
and a half-franc piece,snaking the distance 
from the plate more than the one-tenth ot 
an inch, no spectrum of the half-crown was 
made, although- the experiment was con¬ 
tinued for twelve successive days and nights. m 
Neither wus any made by removing the half¬ 
franc piece (thus making the distance .only 
one-tenth qf an inch), and continuing heat 
of 160° or so for five hours. 

A sovereign fixed ^il thgee-quarters of^an 
inch, and « small brass medal at somewhat 
less than half an inch* from a polished cop- 
nsr-idhterfuid continued in such position for 
seventeen days and nights in a little closed 
deal box, gave not the least vestiges of spec¬ 
tra ; neither did a fourpenny piece left at 
’ one-fifth of an inch, nor a card plate (cn- 
cravedl left tlic one-tenth of an inch lor 
eleven days. Tlic copper-plate had remain¬ 
ed perfectly polished in both experiments; 
and this is worthy of remark, as showing 
that in co nfined air copper does not oxWute 
perceptibly. Another plate lefyiu the same 
room was completely tarnished in dive or six 

fourpenny piece, about the one-twentieth 
of an inch, under a silver plate for eleven 
days, gave scarcely a perceptible spectrum j 
though a farthing, on which the P 1 ® 1 ® 
rested, gave a good spectrum, but not a per¬ 
manent sne,{i. e. breathing was required to 

8 A fourpenny piece is about theone-twentieth 
.of an inch in thickness, and this seems the 

• . v » • 
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greatest distance an image can be taken by 
tlie abovf plan. Hut even at thi# distance I 
have not .succeqjled, if the half-crown laid on 
the fourpenny piece is perfectly polished, 
mil nil external duet, Sfc. carefully excluded 
by the box just incutioncd—(see Sec. 8, on 
the comparative polish of metals). 

C. As regards impPessioits on glass .—We 
have already observed that heat does not 
seem to increase the effect of metal coins on 
glass. Neither did long runted; for a four- 
penny piece, left a week on if piece of looking- 
glass, only left the usual spectrum, no figure 
being visible. The sdlno remark applies to 
large printed letters. At least, some paper 
with these, after remaining pressed two or 
three days without giving any impression, 
was then heated for five hours, so pressed, 
at about 160”, but no impression was made. 
On another occasion, print find writing were 
left a week on a glass mirror without leav¬ 
ing an impression. When, however, thinner 
paper and larger letters were used, and heat 
and pressure applied ns above for four or 
five hours, these letters were plainly visible; 
but, as appeared to mo, far more easily erased 
than were the spectra of coins on copper¬ 
plates.* A slight touch of the finger, for 
instance, erased the. letters in question. They 
were produced in this case, in consequence, 
no doubt, of the thinner paper being moister 
than that first used. 

Heat does not appear to increase the effect 
on glass, A fourpenny piece under a shil- 
• ling for three hours, at i 60left no spec¬ 
trum. 

Oil putting a penny on a sovereign, and 
leaving them for three hours afld a half at 
the above heat, 1 thought the spectrum of the 
penny slightly vUiblc but ns the image is 
never so apparent as on polisfiod metal,* l 
shall not venture a decided opinion pu this 
point as regards glass. • • • 

A polished, boiled, and then well dried 
half-crown gave, ns good a spectrum ou a 
glass plute in twenty-four hours, as did a 
dirty half-crown ; but 1 thought the spectrum 
of the former disappeared sooner by breath¬ 
ing. On a far thinner glass plate, a bright, 
boiled fourpenny piece, jeft the •same time, 
gaye no spectrum at all. 

7. Polished surfaces not appearing capa¬ 
ble nf re^rtkiny the impressions .—?These ex- 


* On n copper-plate also this thin paper (not being 
dried well first) pave a permanent and very visible 
spectrum, the lettciing being clearer than on plans: 
not due to oxidation, for on rubbing it oil’, the sur¬ 
face of the copper was left polished—i. e. oxidation 
in the usual sense of the term; for there, ng doubt, 
was some eery slight cliernic.il action, as large print - 
ed let it n on perfectly well dried *papw were nit 
taken off on a copper-plate, the lirat at: 00° being 
applied for live hours; or on another occasion, the 
print remaining a week on the plate, and pressure 
being used. 


ceptions from the general rule I have found 
to be talc, and, among the metals tried, steel 
to a pertain extent, platinum, and gold. 

Whether heated not with the coins on 
it, 1 have found no spectrum produced on 
talc, except in one instance, where a tarnished 
half-sovereign had been pressed some days by 
a haV pound; Aid eveu here the mere margin 
of the coin was barely perceptible.*^ 

On 9 steel, after remaining twenty-four 
hours, I found a very slight evanescent spec¬ 
trum produced hy a small piece of brass, aud 
on (die occasion by a half-sovereign very 
much tarflished; hut as heat did not appear 
to increase or hasten the effect, we may con¬ 
sider stecfnlrnost unsusceptible. The spec¬ 
tra just named disappeared entirely after 
breathing twice; and no permanent spectrum 
was produced, though the piece of brass 
above mentioned was placed even on nic top 
bar of a grate, and of course kept very hot, 
for two or three hours. 

Under the head * Thinness of the plates,’ 
experiments, showing the incapability of pla¬ 
tinum to receive images, are mentioned. 

The same remaulPhpplics also to gold. 1 
l^pt a shilling and a farthing, on two Tli(Ver- 
mt occasions, for twenty, four hours or 
longer on a well polished plate of gold, yet 
they Jiarety left a marginal spectrum ; and 
this spectrum, as in the case of steel* dis¬ 
appeared entirely on breathing on it twice. 
As the gold used was tv t. free from t^e usual 
alloy of copper, possibly this was the cause 
of its receiving even thfc very slight spcc- 
frum it did. However this he, these experi¬ 
ments seem almost sufficient to establish the 
important general principle—viz., tfsat the 
fcss metals are oxidable. by exposure lo J/tc 
air, the'less is their susceptibility to receive 
spectra. 

8. As regards comparative polish in 
metals.—1. A # new sovereign, a new half- 
crown, and new farthing (all well polished) 
were kept # on a bright copper-plate, at 160” 
or above,#on two successive occasions, lor 
four or five hours. The gold and silver left 
only very slight permanent traces of llieir 
margin, the copper left none at all, but its 
spectrum, when the plate was breathed On, 
became, I thought, even rather more evident 
than the spectra of the gold and silver, these 
* being likewise breathed on. 2. A tarnished 
sovereign and a tarnished half-crown being 
laid on the same gnpper plate, aud kept at 
the same heat only three-quarters of an hour, 
a permanent and far more apparent spec¬ 
trum Itas produced than in the former case ; 
the whole arett, where the half-crown had 
laid, was covered with a whitish cloud, and 

t Talc, like platinum, is not easily acted ou by 
acid. 
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the impression dimly sketched* 3. By se¬ 
lecting a hdfpenuy very much tarnished, and 
letting it remain five hours on a blight top 
pti plate heated to 160 or s> v and subse¬ 
quently foi thuty sit houis lti the cool, i 
permanent spectrum wis ptoduced, in which 
all the leitumg ot the coin was beautifully 
visible, yet heie was copper on cogper 
But is I found thil impiession to go off 
completely it a heat far below what the 
impassion,did, at exp 5, below the gen - 
ial principle, that silver gives a stronger iwi- 
pressiun a mains 4 A welt politic A new 
sivutign ind a tarnished sixpufte bung 
linl on i blight siher p ! itc tor foui Iioris, 
ml kept at IfifV The soveiiigii lAd U It no 
spcctium, but tlu sixpence had left i /w- 
manent one m which llmost ill tlu lcttumg 
appciwd so 1 1 linly w is it visible & Y 
pttfeA'y polished lulf ciowfi wis I ml on a 
pa tty wi 11 polished sixpence ind i purposely 
t Hindu 1 one on a puipo elv tunishcd six- 
1 ne ml pit on the s me plite with tlu 
hillpcnuy (c\p 1 ibovc) belted five hour*) 
ini lift thuty siv liouis alte wi ds lh 
letl uric, \c ot och re,piucc w i viaibl , 
but Jhr moa of tlu most Hunshed and 
ilso tha w is the case with tint of the most 
tumshi l hdt ciown, ^ rinded its spec 
lium lbit of the ]>ohsh(d wis scaicely 
visLhV But tli Kite ling ot neithi i*lialf 
nowu wis visible though they hul remained 
so lon^ ui l beta heated. This exp ument 
also shows how much the effect is sta ngthened 
by at trial ton tart A similu cxpuiinent 

was mule m tlu clos d dial bo\ (mculiomxl 
in Section 5) f he cop pci plate wis lud 
w\ in \ polish / md boiled foui penny piece, 
iffd tins on a li ilt crow n sinul uly pi(p m. tf, 
aftei nuutv six lungs no spcetium Vh itever 
of the h If ciown w is visible, by bu itlnng 
ot otheiwise, but the four penny picet, m 
actml contact, hid hit tht usuil spectium 
lhc plite hid iein uned perfectly |>olished 
All tucse expeuments show that the dissi 
milauty of mctils is not ot such^mportmce 
a his been conceived they show the dif 
fertnec wanted to pioduce the effect is a dit- 
feuncc in bnghtnes? oi oxidation, t e , as 
fai as # i permanent ind good impression, 
showing the litftuny, bec is concerned , foi 
1 find when left on the plate half an hour or 
so, tarnished or polished metals give equill/ 
good spectra But in this ease the spectium 
is only made apparent by breathing, and of 
course shows nothing or the lettering, &c 
However, even in this ease, the spcctium of 
the tarnished sovereign disappeared Ires supn 
by bie&thwg on it thin wild that; of the 
polished one, so m reality the •spectrum ot 
the former may be said to have been the 
most perfect. • 

The same remark applies to a glass plate 
.(see Section 6, >s regards glass, &c). 


9 Which metal receives images fastest) 
copper or silver -—My cxpmmentsslead me 
to say coppei, whcthci heat be applied or 
not W hen the same degifr of heat was 
applied, l fouudi i sovereign produced a 

* good permanent spectium ( impression) on a 
bright ruppei pi ite, although only one vant s- 
cem one (one seen oAy when the plate is 
breathed on) was pioducul on au equally 
well polished silver plate pi iced at the same 
time at the *mu he it \\ hen he it was not 
ipplied I founds the ceppti received an 
eianescent spec ti urn first 

10 As regards the effect oj intuposed 
substances —As evciy substmcc tut 1 left i 
spcctium, I did not much expect that tlu 
influence would pernuat auylmnni even 
of the thinnest description Yceoidingly, 
when a soveicigum slullui^ w ts lift twenty 
foui oi loity eijit houis on i piece ot stiff, 
though vuy thin piper,it gave no spu fiuni, 
but the muk ot the pipa wis ilom visible 
The exp ument wis repeated, hilt the coin 
listing on the iop]u plate and halt on the 
ptpei in I iltnough it remained a foitni^ht 
in this p isition, the h lit inly in tontat t w ltli 
the plite wis visible by breathing on tht 
p ipci having its ou n speeti U lm ige just as 
it no coin liul tested ou it it ill 

lhc sime expeument wis it pealed with 
the thinnest possible liyus of tde, gum, 
coik, in 1 whalebone gliss, pi me, and con 
e wc,* with tlu sunie result I ach sub 
stance left its sptctium the pail where the 
com rested on suchlayei not being at all« 
distinguishible The speetial inngc oi the 
square jiitce ot tale was peitcel tea the 
minutest outline, and hit its sir light maik 
undti the sixpence equally well ds it otliei 
points The si expvgimcnti rendei it elc ir 

that the effect is not due to liteut light, for 
otherwise how could at happen that i com 
cfoes Aot Ye ivc a speetial l uage when left on 
transparent substances, gli s or tale, even a 
fortnight * Huy also show it does not 
depend on heat (at least done), foi 1 hi at of 
IbO soon passed tlnough thin glass md 
talc aiyl I found it impossible to keep my 
fingei on glass oi talc so placed Ytlwt 
have seen above that even gold left tw > hours 
on tile so heated left no spectium, pejpii 
ne*t or tempoi iry So great is the effect ol 
mtei posed sub'stmccs, that cl*n a slight 
tarnish on tb% metal exerts a vefy obvious 
effect }* One shilling was left twcnty-foui 

- # 

• With the f»l«iw tht experiment a is only con 
tinued fcrf> cqjit houis wi h tl c 11 |er tak an 1 
cork if rliif.bt silver coin buns us 1 with the 
whalcBont and |,um ten lays tld o l citif us d 

t One sperfcum however miy lc made on 
another Ihub after talc bad remained i ight hours 
on heated coj pei plate and left a permanent spec 
trum a sovereign put on this an hour left a perms 
nent spectrum 

• ff2 
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hours on a polished part of the plate, and 
another c 'on n part of the same slightly tar- 
n ished (but ye^ sufficiently bright to see one¬ 
self perfectly). A very slight image only 
qfaa left in the last case, tlJtat entirely disap- . 
penred when breathed on twice, while thut 
on the polished part of the plate remained, 
after being breathed*'on twelve or fourteen 
times. 

A sovereign left twenty-four hours or 
above, tarnished, gave scarcely a perceptible 
spectrum, and a sixpence 4ione*at all. On 
such a surface a sovereign was left on two 
different occasions, untier a penny, for three 
hours, at a heat of 1G0°, and barely left a 
permanent spectrum of its outer margin; 
while on u well polished surface, at same 
heat, the outline of the imprrssion also would 
have been left as a permanent spectrum in an 
hour or two. « 

11. Mass. —Mr. Hunt considers, that 
mass exercises an influence and increases 
the effect. In my experiments, however, 

1 could not detect this. A farthing on a 
copper-plate gave as good a spectrum as a 
penny, and when heated to 100° the farthing 
gave far the best, though the penny had a 
halfpenny laid on it. A fourpenny piece 
too gave as good a spectrum as ivhalf-crown, 
pressed by another above it, in the same 
time, the contact being equally good in each 
case. The contact in these rases teas made 
as equal as possible with the copper-plate. 

12. Does the thinness of the plate exert 
■an influence ' A farthing (in two experi¬ 
ments) pressed by twelve or fourteen pounds 
weight, on a polished piece of platinum foil, 
in thirty hours left no spectrum*at all; nei¬ 
ther did it on a fourpcnny-piece, or a sove¬ 
reign, or half-sovereign^ when kept three or 
four hours at 160° under the same weight. 

I found a spectrum cduld be made on .nearly 
equally thin sink plates (zink foil), by lead¬ 
ing a sixpence on it an hour or two. Zink, 
not being elastic, allows the pressure to be 
equal. The particular chemical nature of 
platinum has, however, much to do with this 
effect; for I fouud that when a fouspeuny- 
piece, or another small brass metal object 
was left on a highly polished lamina of steel, 
—halted to l(i0° or not—a spectrum was 
scarcely made. That elasticity and corne- 
quent imperfect contact is not the sole cause 
of the incapacity of thin Lunina of platinum 
and steel, for receiving spectral images was 
to jpe rendered probable by observing that 
coinB, placed on a thick oapper-platc, seldom 
were in perfectly close contact, yet gave good 
spectra. In order to come to a more definite 
conclusion on this point, I gig a lamina of 
bright copper, even thinner, and as elastic 
as the platinum lamina above mentioned. 
Gold or silver coins left twenty-four hours 
on this, gave a spectrum scarcely visibly; but 1 


on leaving a half-sovereign for two or three 
hours on it, exposed to heat of 160°, as 
above, and pressed down by exactly the 
same weight, the half-sovereign left a per¬ 
manent spectrum very well marked indeed. 

The result of this experiment obviously 
shows, that although thinness and elasticity 
mayt have soiffc little ^effect, the principal 
cause for the formation of the sp^strum is 
the peculiar chemical nature of the metal, 
and that a spectrum cannot be pfoduced on 
a non-oxidable metal, such as platinum. 
BriglTt silver and copper plates are well 
known to tarnish by exposure to the atmo¬ 
sphere (the former, perhaps, rather by form¬ 
ing a sulpnurct than an oxitic), but no mat¬ 
ter how. I grave alift found that spectra 
could be formed on tin and sink plates, both 
of which, of course, are oxidalrle. JSo on 
copper coated with mercury, the mercury iu 
such case no doubt readily tarnishing (sec 
section 7, Polished surfaces not receiving 
spectra). Having decided that the effect in 
question is due neither to light nor heat, to 
what cause, it mtfy be asked, is it to be 
ascribed ? # 

• Conclusions. —lstly, As brightness of the 
plate is indispensable, and with brightness 
must exist an incredhed tendency to tarnish, 
or eqfer into chemical combination ; 2ndly, 
As the plate must he of an oxidable fhetal, 
nod judging from the experiments with ail-* 
ver and copper the 1 nore oxidable tire bet¬ 
ter ; 3rdly, As the. more perfectly the coins 
are cleaned and dried* the* less the effect, and 
ds a dry perspirution (so to call it) must 
exist in a greater or less degree on all coins, 
since they pnss through so many hands, apd 
as perspiration is slightly acid; 4thly, As 
even witn clean coins the effectf by actual 
contact must be admitted, but still is greater 
when there is a difference in the nature^ of 
the metul; ani^ 5thly, As when the metals 
are not in contact (being removed only the 
one-twentieth of an inch apart), no action 
or spectrum is evident, if the free circulation 
of air, and the connexion with dust be pre¬ 
vented—^taking all these and minor consi¬ 
derations into account, we come to the con¬ 
clusion that the effect in question issdepen- 
dent on a chemico-mechanical action, or 
what Berzelius has called catalytic action. 


* Moisture much increases the effect. Thus, 
when one surface off shilling was rubbed over 
with ink, and such surface put on the copper plate 
and heated to 150°, a milk much more difficult to 
he effaced was left than when this degree, of heat 
vm applied Without moisture. 

f This is equally true, as will be remembered, 
with regard t<|glass plates. 

$ The geueral result of all the above experiments 
shows this: and of course an alteration of affinity 
from contacts* far more probable wlicn.metals are 
different than when the same; though if one bo 
dirty, this makes it approach the nature of a dif¬ 
ferent metal. 
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No doubt it may be urged against this view, 
that the action takes place when the coins 
and plate are both heated, and hence lyrite 
dry. But this is no soli<J objection, for the 
adage “ Corpora non ngunt nisi sint soluta” 
is not true, as hundreds of examples in che¬ 
mistry show. The very fact of heat itself 
increasing the effect is all in favour of a*:he- 
mico-me^hanicul viev^; for heat increases the 
tendency of copper to oxygenation, and tends 
also to volatilize any feeble acid matter on 
the coins. But again, if it be said the spec¬ 
trum mbs off, even when permanent and 
clearly defined (as we have shoftn), and 
leaven a polished surface under il, —thisswe 
admit; but stilUthis surface has differed an 
almost impercejiliblc If egree of.oxygenation; 
tor so slowly does this effect take place, that 
it is only visible when mnch advanced, as 
will be evident to any person who watches 
the gradual tarnishing of copper-plates. 
Moser’s discovery shows that very slight 
chemical action is often going on, u'hich has 
been previously overlooked. 

The chief difficulty tliaUoccnrs to the above 
view is, that the effect fwt.es place, to a slight 
extent? on glass ; but in all my numcroms 
experiments I have found that the effect is 
mnch less on glass thyi on well polished 
copper; for in no case has n permanent 
spectrum been made on glass, even by the 
longest contact.* It will also be remem¬ 
bered t^at 1 fonud no effect whatever pro¬ 
duced on talc. Now the talc scratches 
easily, glass of coifrse does not; but talc is 
probably less soluble in acids than glass ; a# 
least in my trials it did not seem at all acted 
on either by nitric, muriatic, or sulphuric^ 
Ttf be sure, you perceive no effect of these 
on glass, but it does not seem infyossiblc 
hut that some very slight effect takes place, 
and that the alkali of the glass is very feebly 
acted on, as glass is a compound body. 
Contact, at all events, may he presumed to 
have an influence on the affinities of one of 
its elements, whether there be even^he slight¬ 
est degree of decomposition or not. Now 
this influence is the catalytic influence ; for 
it lias been shown above, that without actual 
contact* and when all dust is kept off, neither 
silver nor copper, even at the one-twentieth 
of an inch from the glass plate, produces 
ally effect, though kept there ninety-six* 
hours. (See Section 4, of heat generally, 
end.) In consequence of this slight altera¬ 
tion in affinity, the par^ of glass which have 
been in contact some time with coins or 
other substaaces, condense the baeathdiffejr- 
ently from those parts which havp not: 
hence the spectrum. * 

The effect of glass, supposing it not sus- 

• A permanent spectrum has been proved (ace 
experiments) to be but a higher degree of an evan¬ 
escent one. 


ceptible of a gradual change by the action 
of air similar to oxidation, is rftther in 
favour of the spectrum depending on a me¬ 
chanical than a chemical action. I have in 
^consequence ascribed the effect to atncchaTV> 
ico-chcmical action, or a catalytic action, 
meaning thereby an notion so slightly chemi¬ 
cal as, in the prdent sfatc of the science, to 
he scarcely appreciable.* The attraction 
of glass and oxidablu metallic plates for dust, 
Sec., is very great; and is perhaps depend¬ 
ent on the same cause as tlicir attraction for 
oxygen. Whether or not, I feel pretty well 
convinced, after a laborious investigation of 
the discovery in question, that it is not of 
that wonderful^ diameter that Moser and 
others have supposed ; nor calculated to Hlter 
our ideas of vision or of the nature of light. 
On the contrary, I think with Fizeau (a short 
notice only of whose memoir I have seen) 
that no effect of any consequence is produced 
where organic matters are carefully removed 
by boiling water and polishing ; for such is 
perhaps the philosopher’s opinion just named, 
and in ns f<u- ns onr opinions agree, he has 
the priority. Begun by a purely catalytic 
action, it is only continued and developed in 
any marvellous degree when those circum¬ 
stances arc present that permit it to assume 
a more strictly chemical character. 


SIMPLE WIRE-GAUGE. 



Dear Sir,—I beg* to submit to the 
judgment* of your readers the prefixed 
design of a wire-gauge; if necessary, 
both sides of the frame might be gradu¬ 
ated. (The sketch is not drawn to a 
scale.) # 1*, represents the parallel scale 
pointer* W, wire to be gauged; II, 
liole to hang the gauge up by when not 
in use. If there*are any defects in this 
plan I shall be glad to have them pointed 
out . , 

I remain, faithfully youm, 

•Authur Trevelyan. 

40, Broughton-atrcet, Edinburgh, 

April 18, IS 13. • 

* In coming to this conclusion I have not forgot¬ 
ten another difficulty, viz., why a well polished and 
boiled Popper coin produces a spectrum on copper 
plate. The cflact, even when continued an hour 
or two at a heat of lfio°, is very slight, and I found 
it to disappear entirely by twice breathing on the 
plate. Contact, then, of the same metal slightly 
modifies chemical properties: such on the present 
•view is the inference to be drawn from this fact. 
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cowell’s patent* taps. 



Sir,—I herewith rend you a drawing 
and description of a new contrivance of 
mine for producing a prismatic rainbow' 
of undeniable beauty and accuracy, and 
which will be found of ^jreat utility for 
theatrical exhibitions, when, “ heaven's 
aerial bow” is desired to be shown. 

A box is first made of wood or tin¬ 
plate, and of the form represented in the 
accompanying drawing. It is like a ma¬ 
gic lantern, with this difference, that in 
” the former neither lamp nor magnifying 
glasses are used, as in the latter. At C 
there is what may be termed a pris¬ 
matic lens i it is a cone formed of 
flint-glass, made perfectly “true,” and 
highly polished, and is fitted in the 
position shown inrthc figure. At I) 
a circular hole is cut, so as to akow-a 
portfire of brilliant-burning composition, 
It, to pass freely through; the latter 
ought to be of about $ of an inch in dia¬ 
meter. The portfire is first inflamed at 
the end It, and then pushed into the 
lantern ; one of the size just mentioned 
will even give a greater cllumin&ion than 
an ordinary oxy-hydrogen light. 

By the option of the lens C the light 
is decomposed into its component colours, 
which, when thrown on a flat surface, 
appear in all their distinct yet blended 
beauty. A circular-shaped spectrum 
will, of course, be formed; but half of 
it can be very easily concealed by plgcing 
the apparatus behind ttie rut scenery 
representing the hills, trees, &c.,‘so as to 
cause the bow to be seen on the sky por¬ 
tion of the picture alone—one half of it 


being thereby below the horizon, and hid 
from the spectator’s view. 

I have ofttimes thought that illumina¬ 
tion portfires might also be used with 
some success in the magic lantern, Bcrccn 
microscope, &c., in lieu of the oxy- 
hydgogen light apparatus, which is both 
expensive and cumbersome—luge gas¬ 
holders, &c., being requisite. Not that 
I think the latter plan will be effectually 
superseded in a hurry for large exhibi¬ 
tions, but that mine is more easily, con¬ 
veniently, and cheaply put into action, 
nmt therefore more applicable for show¬ 
ing the objects in a^ private room: no 
apparatus fot making the gases, nor any 
kind of instiuments for using or collect¬ 
ing the same, being necessary. 

The illumination portfires mentioned 
above are those usually sold at firework- 
makers, at from a penny to about sixpence 
each: one of a medium length will burn 
a sufficient time la show's single figure 
or object on the r .con, and that with a 
most hcautiful distinctness. 

Sir, I am your very obedient servant, 
a Z. Rockline. 

New castlr-on-Tylie, 

January 30, 1813. * 


cowell’s patent taps. 

. Sir,—There are not many articles in 
daily use which cause so much and such 
varied annoyance, by their defectiveness, 
af taps. 

The ordinary plug-tap is produced by 
turning, and made as accurate as practi¬ 
cable by grinding. If the grinding could 
be stopped when a satisfactory degree of 
accuracy bad bVcn attained, all might be 
well; but the fact is, that the very act of 
using theiap is but a continuation of the 
grinding process, which, being carried 
too far, is soon evidenced by leakage. 

This mischievous effect has been at¬ 
tempted to be got over by resoling to 
tightening nuts, springs, and a host of 
pthcr complicated contrivances; and ex¬ 
pensive taps have thus been produced, 
which experience has shown to be little, 
if any thing, bettef, in point of durability 
and trustworthiness* than those of the 
older and simpler kind. 

Repqgted failures had invested this ob¬ 
ject with almost discouraging degree of 
hopelessness; the end in view has, how¬ 
ever, at length been attained, and most 
successfully, By a very ingenious and 
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simple tap invented and patented by Mr. 
Cowell, a gentleman already well known 
by his very admirable, but imperfectly 
appreciated, “ sash-stypender,” describ¬ 
ed in one of your earlier volumes. 

„ Fi fy 1 is » side view of one of Mr. 
Cowell’s patent beer-taps: fig. 2 being a 
vertical cross sectjpn, and fig. 3 & side 
section fof the same. The fluid enters 

, . Ffe. 1. 



the tap at A, (fig. 3,) «s usual, and flows 
aloi^r the passages^;«, from whence it 
can only escape by an outlet B, whictf is 
closed by a platform D, having a flexible 
washer on its upper Surface. 

. Pig. 2. • 



This platform is supported from an 
upper cross-head by two rods or links, 
K E, (fig. 2,) which slide vertically 
through perforations in the solid head of 

Pig. 3. 



the tap, and are moved jip or down ttith 
the cross-head, by turning the mile screw 
F. This screw works in a female socket 
in the solid head of the tqp, above the 
aperture through which the fluid passes. 


On turning the screw in the one direc¬ 
tion, the cross-head, links, and platform 
are depressed, which openf the aperture 
B, and allows the fluid to escape out 
through the nd&el C. On reversing the 
screw, the platform I) rise's, and >he 
metal round the orifice H, bedding/^ion 
the washer, makes a perfectly clo^r joint. 

The striking and important iLCerenee 
between the patent tap of Mr. Cowell 
and all pr^viou^ contrivances for the like 
purpose consists in the action, or working 
parts of the formonbeing altogether dis¬ 
tinct and separate from the passage 
through which the fluid runs; no wear, 
therefore, however great, can affect the 
soundness of these taps, and, as the out¬ 
let is closed by screw pressure, they can 
never corrode«or set fast. Another im¬ 
portant advantage peculiar to Cowell’s 
patent tip is, that, as the knot), or part 
which is struck when being driven into a 
barrel, is on a solid metal body, clear of 
the working parts, the latter remains un¬ 
injured, whatever number of blows may 
be given to the tap. The manufacturers 
of these taps, (Messrs. Stock and Sharp, 
of Birmingham,) have done ample justice 
to Mr. Cowell's ingenious invention, and 
at his suggestion they have adopted a woven 
fabric for the washers, in preference to lea¬ 
ther ; in boiled taps, and in other cases 
where great heat is present, this is highly 
important. The expansion by heat, wliicn 
often operates so injuriously on "other 
metal taps, produces no effect whatever 
on the patent tap, which continues both 
.steam and water tight at all temperatures, 
and under all pressures. 

• IS tlfes tap has not realized absolute 
perfection, it has at least approximated 
so closely thereto, as to be sufficient for 
all practical purposes; and not the least 
of its merits is, that it h offered to the 
publfg at as reasonable a price as its im¬ 
perfect predecessors. 

Itrcmaiit Sir, 

Yours respectfully, # 

• Wm. Baddeley. 

29, Alfrcd-strcet, Islington, 

Marcli^, 1843. 


PROGRESS O* SCREW-PROPELLING. 

In our last notice on this subject (No. 
1038, p. 33#), the speed realized by 
the Ciovefnment experimental steamer 
See, with Smith’s propeller attached, in 
the trial in Long Reach, was stated by 
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mistake to be 7*558 miles, instead of 
6*852 (Mr. Galloway's figures), which 
gave an apparent superiority to the Smith 
propeller, ove% both Blaxland’s and 
Ericsson’s. We have been since favour¬ 
ed rvith an inspection of the official re¬ 
ports to the Admiralty of the experiments 
made with these rivaUsubnpirine propel¬ 
lers, and extract from them the follow¬ 
ing authentic particulars:— 


Speed In miles per hour. 


With common paddle-w^pel 

— Blaxland’s screw .... 

—— Smith s ,, .... 

— Ericsson’s „ .... 


* 


Weight of the 
propeller. 
f cwt. qr. lb. 


7*7 0 0 0 
7*115 023 
6-8 2 0 7 

5*47 3 0 11 


From this comparative statement it 
will be seen that Blaxland’s screw not 
only gave the greatest spaed with the 
least weight of material, but a speed 
which, all things considered, must be re¬ 
garded as surpassing that of the paddle 
wheel. For though the trials were made 
under precisely the same circumstances, 
so far as the three screw-propellers were 
concerned, they had the following disad¬ 
vantages in common, as compared with 
the paddle-wheel; namely, that'they had 
to obtain their power from machinery 
which was made to be applied to side- 
propellers only, and could not be adapted, 
without a certain loss of effect, to give 

S otion to stern-propellers, and that while 
e screws were at work the vessel con¬ 
tinued* encumbered with the bulk and 
weight of the paddle-wheels, which were 
reefed only for the occasion (so to speak), 
not unshipped. The Bbxland propeller, 
therefore, having accomplished 7115 * 
miles, under such sfrious drawbacks, 
must be allowed to have done much more 
than the paddle-wheel, when it gave, 
with every circumstance in its favour— 
vessel and machinery both specially 
adapted to it—7*7 miles. s * 

Of the Mermaid, and Mr. Rennie’s 
conoidal propeller, we have heard rotbing 
farther than what is stateif in the follow¬ 
ing pSVagraph, which we take, in a*, 
slightly abridged form, from’the news¬ 
papers *' 


#< The * Mermaid* and her Screw Propeller, —On 
Tuesday tte’iinight the Lord* Commissioner* of the 
Admiralty, attended by a uumeftm* party of scien¬ 
tific gentlemen, met at BJackwaU, and proceeded 
in the Mermaid, at a rapid rate to Woolwich, where 
her Majesty's »team-frigate*, the Cyclops and bee 
were waiting to receive them; their lordships then 
went on hoard the Cyclops, which immediately got 
under way, the De* having preceded her a short 
time. After the Cyclops had advanced some dis¬ 


tance, the Mermaid was ordered to try lier powers* 
when she immediately quickened her speed, caino 
forward, and routided the Cyclops with the greatest 
facility: she then continued down the river, pass¬ 
ing tli£ Dee in the same manner, and leaving the 
Cyclops two miles astern before she arrived at 
Northflect. The Mermttid then turned back, and 
performed the measured mile at the rate, we aro 
assured, of above thirteen miles through the water per 
hour. Some of tlieir lordships then returned to 
London in the Cyclfps ; the remainder of the party 
proceecfed oil an official visfc to Sheerness Dock¬ 
yard, in the Mermaid. At a quarter past frve they 
started again in the Mermaid , and reached the 
Brunswick-wharf, Blackwall, at eight o’fjofk, thus 
accomplishing the distance of 45 miles in two hours 
and three quarters.” 

It is but fair to Mr. Blaxland, Mr. 
Smith, and Captain Ericcson to observe 
that ftie efficiency of their respective pro¬ 
pellers, as compared w£th Mr. Rennie’s, 
is not to be judged of by the difference be¬ 
tween the rates of speed which they real¬ 
ized when applied to the Bee, (7*115, U*8, 
and ^*47 miles,) and those obtained by 
Bcrcw power in the Mermaid. In the 
same way that paddle-wheels, when ap- 

{ )licd to vessels of greater tonnage, better 
ines, and better engined than the Bee, 
have produced doubKJYhe speed which was 
realized in the experiments made with 
that vessel in Long Reach, so may any 
of the propellers inferred to, prove 
doubly, effective when applied to a vessel 
made like the Mermaid, expressly for 
stern and sub-marine propulsion. We 
should like much to see what the Blax¬ 
land propeller would do ; .f fitted to the 
Mermaid. 

The chief difficulty which now remains 
to be overcome, in regard to screw nro- 
pclfing, relates to the means of trans¬ 
ferring the power of the .steam-engine to 
the propellers. In the Mermaid , Mr. 
Rennie first tried what could be accom¬ 
plished by simpje adhesion, as in the 
case of railways, bdt the result was an 
utter failure Cog-wlieel gearing was 
next had recourse to, and it is by means 
of this, the 1*2$ and 13 miles an hour 
have been realized, but the noise and 
vibration attending the use of it arc 
stated to be something “ prodigious.” 
Mr. Blaxland’s bund system of con¬ 
nexion is free from these objections, 
but then it is open to the no less serious 
one of extreme liability (as bands are 
now ordinarily made} to rapid wear, 
and sudden disruption. As we obseryed, 
however On if former occasion, (in effect 
if not in «vorjjs,)^ve cannot bring our¬ 
selves to look on the production of a per¬ 
fectly efficient band, as out of the range 
of niechanicafpossibility. We hold that 
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it is only necessary that it should be 
generally known that such a thing is 
wanted, in order to have the want of it 
speedily supplied. . • 

We extract from thfe Liverpool Stand¬ 
ard the following notice ot‘ something* 
doing in the screw way on the Mersey, 
but we must confess that we arc ynable 
to coUect from ft, with sufficient dis¬ 
tinctness, what the advantages arp which 
Messrs. Mather, Dixon, and Grantham’s 
propeller possesses over others. 

44 The Liverpool Screw T* 

“ A small ijon steam vessel has for*some 
time been causing considerable interest on 
the river, and may be considered a subject 
of great public importance from the improve¬ 
ment which it exhibits overthe present mode 
of applying steam power for the propulsion 
of vessels. * * * * & 

*• It will be very generally known that 
the screw propeller has for some time excited 
considerable attention , # from its causing the 
removal of paddle-wheels and boxes; but it 
liaswnade but little progress in actual prac¬ 
tice from two causes—one being the sup¬ 
position that it coul£ never be made so ef¬ 
ficient in propelling as the paddle-wheel— 
and^the other that, to obtain sufficient velo¬ 
city it was necessary that it should make 
more revolutions than the engines which 
worked it, requiring the intervention of spur 
wheels, or straps and pulleys. This small 
steam-vessel, which was built by Messrs. 
Mather, Dixon and Grantham, of this town, 
however, proves very clearly that such doubts 
«re fallacious. The engines arc appliedldi- 
rcct to the shaft to which the screw is at¬ 
tached, and no sjfhr wheels are required to 
obtain the necessary speed; and the makers 
have assured us that this principle can be 
carried out in the largest vessels without 
employing any means that practice has not 
already successfully established in the use 
of paddles on the old system.* That high 
velocities can be attained is shown by this 
vessel, which has now beaten every steamer 
on the Mersey, and this with an expenditure 
of fuel not much exceeding one cwt. per 
hour. 

44 Another proof of the value of these im¬ 
provements is shown in the fact, that the 
relative speed of the vessel and the screw are 
as 93 to 100, while witifthe paddle-wheel the 
proportion is generally as 70 to 100, show¬ 
ing a saving of upwards of 20 jper gent., or, 
in other words, that an engine of 80 houses’ 
power, with a screw, will drive a*vessel as 
fast in Bmooth water as one of 100 horses’, 
with paddle-wheels. t 

“ The screw' employed was patented by 


Mr.Woodcroft, of Manchester, several years 
since, but has not been generally known, al¬ 
though, from the results, it has evidently 
great value. The pitch of the screw is not 
uniform, as usually made, but expands or 
increases in the length of the pitch, the Ab¬ 
ject being, that as the water receives motion 
by the first infract of the screw, the blade 
of the screw should follow it up with greater 
rapidity. 

* * * * * 

“ The Tfcssel is 65 feet between the per¬ 
pendiculars, ana 12 feet 6 inches beam ; her 
average draft of water when ready for work 
is 3 feet 9 iuchcs; she is worked by two 
cylinders 13 inches diameter, and 18 inches 
stroke, and, when light, averages about 85 
revolutions per minute. The boiler is on 
the locomotive principle, and the usual pres¬ 
sure of the stgam 5ulbs. per square inch, 
and is sometimes increased to 56 lbs. Ex¬ 
pansion valves are nlways used, which cut off 
the steam at one-fourth of the stroke—thus 
by making allowance for the pressure of the 
blast pipe, and for the operation of the ex¬ 
pansion, which wire-drnws the steam at 
closing, the actual power is equal only to a 
boiler pressure of from 271bs. to 30lbs. per 
square inch. 

“In comparing this with the nominal 
horse-power of the vessels against which she 
has been running, which generally have a 
pressure of 71bs. per square inch on the 
boiler, and 13lbs. in the condenser, (equal 
to a boiler pressure of 201bs.) and the puj- 
ton working 200 feet per minute, makes the 
power employed in the screw vessel fiym 19 
to 21 horges. 

“ We may add a few particulars of a trip 
made by her on Friday last, which was taken 
,in order to test her*power of towing. Sho 
was matched against^he Bridgewater, one of 
^he Jiesfc tow-boats on the river for her 
power. The 1 Screw ’ had five flats, and 
the 4 Bridgewater’ seven. 

44 The nominal power of the former is 20, 
and of the latter is 34 horses. With these 
respective loads the screw-boat occupied 1 
hour 2nd 47 minutes from the Duke’s Dock 
to the dapk at Runcorn, beating the Bridge- 
water a few miufftes—showing a superiority 
in the screw of about 25 per cent, iff pro¬ 
portion to the nominal horsepower.- But 
it has since been found from actilhl measure¬ 
ment that theT respective power was as 163 
to 300, showing a still greater advantage in 
favour of the ncr^r. * 

44 The little vessel, in a short time after 
her arrival at Runcorn, started for Weston 
Poiftt. In th0 canals it is found that the 
screw has n*ot the least effect on the banks, 
and that the disturbance in the water is no 
more than if the same vessel was tracked by 
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horses. At Weston Point, the canal being 
deep, the steamer could make more speed 
than is usually thought advisable in other 
places. She, hotoever, took a Hat in tow 
for nearly half the distance;rand with this 
incumbrance, and the engine working slow* 
ly, she performed four miles in 36 minutes. 
An engineer belonging 1$i the navigation ac¬ 
companied her, and expressed himself satis¬ 
fied that no injury to the banks could be 
‘caused by her. 

“ She then proceeded at fi^l speed np the 
winding and beautiful River (Weaver,) and 
arrived, after a most • delightful sail, at 
Northwich. Here she took on board a 
large party, and proceeded to Winsford, but, 
owing to the numerous narrow turns in the 
river, her speed could not be maintained. 
The next morning she ^turned to Weston 
Point, running the distance fr^m Northwich 
in 2 hours and 25 minutes, including the 
delays in the locks. 

“ From this she started for Liverpool, the 
wind blowing very strongly against her, and 
the river very rough. Shortly alter starting 
she overtook the Alice tow-boat, of 70 horse¬ 
power, with three flats in tow, one heavy 
and two light. Our little vessel took the 
loaded flat in tow, and now commenced a 
struggle. The short and angry sea con¬ 
tinually breaking over the flats, and almost 
hiding them from the crew of the steamers; 
and here, more than ever, the triumphant 
superiority of the screw was shown. In 
spite of the disturbed state of the water and 
(lie plunging of the vessels, it maintained 
its usual uniform speed, and soon left the 
Alice iu the distance. On reaching Liver¬ 
pool she again proceeded on her way and 
ran down the channel forborne miles, hut, os 
tlic tide was falling, the wnter bccatmf smooth, 
and she, therefore, returned to her moor¬ 
ings. c e t 

“ When she left the Duke’s Dock on Fri¬ 
day, she had 18 cwt. of coke and 4 cwt. of 
coal on board; to this was added 11 & cwt. 
of coke at Northwich; and with this fuel 
she performed all the work above described, 
and when she came to au anchor at 3& p. m. 
on Saturday, she had about .7 cwt. remain¬ 
ing. Jl'he steam was up nrom 7 n. m. on 
Friday, till 8£ p. m. The fires were kep(. 
up all nighty attad at C a. m. on Saturday she 
ngain got up steam, and continued till 3J 
p. m. The quantity of fuel consumed was 
consequently very small. 

‘‘Thus, under all the circumstances by 
which a steamer can be tested, (say our in¬ 
formants,) has this little vessel proved the 
advantage of the principle %n .which her 
machinery is constructed.” ' 


PATENT^ RIGHT. 

EXTENSION OE PATENT RIGHT. 

Judicial Committee qf the Privy Council — 

# . May 13. 

Petition of Luceni, assignee of patent 
" granted to Elijah Galloway, for paddle- 

wheels (commonly known as Morgan'sj. 

The^SoLiciToA General and Mr. Butt 
supported the petition ; ' Mr. M. D* Hill 
and Mr. Richards opposed it. 

This was an application for the extension 
of a patent, granted in 1829, for the well- 
known paddle-wheel, known as ” Morgan’s 
wheel,’’ (see Mech. Mag., vol. xxii- No.598.) 
From* Mr. Butt’s statements’it appeared 
that two parents (one for England, and the 
other for Scotland) had been granted to 
Elijah Galloway, in 1829, which were imme¬ 
diately after assigned by him to Mr. Wm. 
Morgan, who subsequently became a partner 
in the bite firm of Acramnn, Morgan, and 
Co., of Bristol, and was mvolved in their 
failure last year; having, however, some 
years previously-—namely, in 1831, assigned 
one-fourth of his interest in the patent to 
Mr. Lucena, the petitioner, for 4,000/., and 
mortgaged the remainder, with some other 
securities, for 4,500/. In 1832, Mr. Mor¬ 
gan having become bankrupt, the whole 
title to £he patent, by various mesne assign¬ 
ments, became vested in the petitioner. 
Up to 1835, the patent had only been applied 
to the Columbian, Firebrand, and .other 
Government steamers. In that year the 
patent was infringed, in ionseqnence of 
which proceedings ensued both nt law and 
in equity, which did not terminate, until 
183.9, and which entailed a loss of nearly 
3000/. on the petitioner. Mr. Morgan (who 
had the sole license) fitted np several vessels, 
principally for the Government, with the 
exception of some foreign vessels; but the 
patent had not been brought into general and 
public use, and the profits, therefore, which 
Mr. Luccna, the assignee, had derived from 
the invention, were very small, whilst he had 
sustained a loss of from 7000/. to 8000/. 
The public were, however, beginning to 
appreciate its value, and it was about to be 
applied to the royal steam yacht, Victoria 
and Albert, now building. 

Lords Brougham and Campbell ex¬ 
pressed their surprise that, if its advantages 
were so great, the public should have been 
so slow in using it, foj it appeared that none 
of the great steamers—t&e Atlantic steamers, 
for instance, which were fitted up without 
regasd toflexpinse—had adopted this paddle- 
wheel. • • 

Mr. Butt s^id it had been suggested that 
there was some difficulty jn keeping it m 
repair, in coRsequence of the frame being 
more complicated. 
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Lord Brougham : That must be very 
dangerous upon a long voyage. Steamers, 
when they get out of order, are the worst of 
all sea-boats. I know & very great sailor- 
one of the greatest seamen, perhaps, of thg 
present time—who said to me that he would 
not cross the Atlantic in the Great Western, 
if they were to giv^ her to^iiir., so dangerous 
did hy think steamers were as sea-boats at 
sea; certainly, not on a lee shore. $ 

Mr. Burr said that the invention had 
been applied to several Government steamers, 
and hud answered remarkably well, Tor seve¬ 
ral years, even in the most boisterous wea¬ 
ther, there being no difficulty at all iirkeep- 
ing them in Repair; and the advantages over 
the common radiaf wheel were proved to be 
very great indeed. The increased speed, 
independently of that advantage in itself, 
would, of course, cause a diminution in the 
consumption of fuel: there was also much 
less vibration, which was a very important 
improvement. 

Witnesses were then called in support of 
the allegations of the petitioner. 

^tr. Cottam, engineer, explained the ad¬ 
vantages of the wheel over the common iftulial 
wheel, by models. 

Captain Kennkiw stated that he had 
commanded the Spitfire, a Government 
steamer, which had Morgan’s paddies, for 
four years. Their speed was increased about 
a knot and a half per hour, and the motion 
arising from the working of the wheel was 
ro trilling that^iny one could write close by 
it. He had been out in two hurricanes,^one 
of them of the most terrific cliaracter, when 
fou^ vessels near him were lost; and hg be¬ 
lieved himself and crew owed their sAfety 
to Morgan’s paddle-wheel. If had been 
disliked in consequence of the bushes, which 
the spindles worked in, giving way very 
often; but he was confident that if they had 
been made of soft instead of hard metal, 
they would have answered very well. The 
great objection hail been that the bushes had 
been brittle; but when they had broken, be 
had used the common boiler plate-iron, and 
that, being soft, was almost better after 
twelve months’ wear than before. 

John Boswei.l, engineer of her Majesty’s 
ship Hydra, which vessel was fitted with 
Morgan’s paddles, spoke of her efficiedcy 
when with the squadron off St.' Jean d’Acre, 
Beyrout, &c. At the latter place, she got 
out of the bay, for %helter. in a gale of wind, 
when no other steamer could do so. 

Some other witnesses having •been ex¬ 
amined, Mr. Hill addrestfed t^e Court against 


* These opinions have produced a letter from 
Mr. Claxton, the agent tor the Geemt Western, the 
substance of which we give in a subsequent page.— 
En. M. M. 


the petition, urging—first, that the move- 
able float, as in Morgan’s wheef, was not a 
new invention, but had hpen long known; 
secondly, that moveable floats entering the 
water at any given angle was the discovery 
of M. Cave, a Frenchman, who had invented 
a paddle-wheel, in LH28, on the same prin¬ 
ciple os that*of Morgan’s, but worked by 
more simple and durable mechanism, the 
short axis of Morgan’s wheel being, as he., 
should show, dangerous, in consequence of 
the grenf strain upon the machinery. M. 
Cave’s wheel had been adopted by the French 
Government, and was admitted by scientific 
men to be in every respect the bent which 
had ever b$cn invented. A third ground 
of opposition arose from the fact of the in¬ 
vention, up to the present day, having been 
worked upon othc» improvements, which 
were not thePsnbjcct matter of the patent, 
and which the public ought not to be de¬ 
prived of any longer than wns absolutely ne¬ 
cessary. Lastly, with respect to steam na¬ 
vigation, which was of infinite importance in 
a national point of view, the French, our 
great rivals, had the advantage of the im¬ 
proved invention, and their lordships would 
snrely not throw, for a longer period, into 
the hands of those who had hitherto made 
nothing of it, a monopoly, which might pre¬ 
vent our keeping pace with France, merely 
for the purpose of private aggrandisement. 

Mr. Fahey, and another gentleman, then 
explained, by models, the inventions of 
Buchanan, Oldham, and Cave; and poinftd 
out what they considered to he the disad¬ 
vantages of Morgan’s wheel, the aflgles of 
which wire precisely the same as those of 
Cave's; but the machinery was more com¬ 
plicate^ aud the/ considered it dangerous 
in long voyages, in consequence of the strain 
upon it, which certainly lessened its power 
1 of resulting the action of the sea. The French 
Government steamers—and, in fact, the 
steamers generally in France—were worked 
by Cave’s wheels, a great number of which 
were manufactured in this country. 

The Solicitor-General addressed their 
lordships in reply, at the conclusion of which, 
after a Short deliberation, 

Lord Buougham gave judgment, by which 
•their lordships decided to extend the patent 
five years, as they considered (he invention 
a most valuable one, and that no benefit 
whatever appeared to have been derived by 
the petitioner from it. His Lordship re¬ 
marked particularly upon the fiset of the 
unpleasant noise and vibrating. motion, 
caused by ttye radial wheel, having been 
smoothed *away by Morgan’s paddle, and 
stated that their lordships hoped it would 
be better patronized by the public. 
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LORD BROUGHAM AND THE DANGERS OF RTRAM NAVIGATION. 


In consequence of the startling opinions 
expressed on this subject by Lord Brougham, 
at lift, hearing of the application for an ex¬ 
tension of the patent for Morgan’s paddle- 
wheel, (see preceding page,)* Lieutenant 
Claxton, the managing director of the Great 
Western Steam Company, has published a 
very clever and satisfactory rcjjJly to Jiis lord¬ 
ship. 

The following are the' principal para¬ 
graphs 

“ I shall, in the remarks I am about to 
make, and which 1 should not have made at 
all had not 1 one of tks greatest seamen, 
perhaps, of the present time’ teen brought 
forward as authority, assume that the obser¬ 
vation was hazarded in the infancy of our 
undertaking, at the time when most naval 
officers of my acquaintance predicted that 
the Great Western must either break her 
back, be swallowed up in the trough of the 
sea, or dive under the powerful swells of the 
Atlantic, if we attempted to force her against 
them, it is probable, my Lord, that the 
* great sailor’ you allude to made the obser¬ 
vation either at or about this period, or when 
the President, a weak and under-powered 
ship, became missing. If, my _ Lord, such 
should be the opinion of the * great snilor’ 
at \ke present day, your Lordship will, 
ulthough only a landsman, upon the strength 
of the information, and armed with the facts 
I am about to produce, be able to Refute a 
host of nautical arguments by one homely 
observation, to wit, 1 the proof of tty; pud¬ 
ding is in the eating.’ 

“ I could furnish nfany instances -of 
steamers surviving gales in which thb best 
found sailing ships must have gone on shore, 
but for brevity shall content myself with the 
two which are mentioned in the very same 
report of the proceedings before the Prjvy 
Council, and an extraordinary recent case 
out of the very many from which the Great 
Western has been able to extricate Herself, 
and all the valuable lives of passengers and 
crew, with comparative ease. . 

The case ofttne Spitfire was simply this— 
she steamed from off alee shore in the height 
of a hurricane, when most, if not all, the 
ships is Carlisle-bay, Burbadoes, were forced 
high and dry from their authors or moor¬ 
ings. Hie case of the Hydra, if I mistake 
not, was one of steaming to sent when one ef 
Her Majesty's mcn-of-war cut away all her 
masts with three anchors ahead. If not the 
Hydra, some other steamer at or near Bey- 
rout, and the Hydra's is only another instance. 


“ Thp Great Western, on her last home¬ 
ward voyage, was caught in the very bight 
of the bay formed by Long Island, and the 
Jersey coast, within an hour and a half’s 
sail of the bar at Sandy Hook, with the wind 
at S. E. fl or dead oil shore, it blew a furious 
hurricane for 12 hours (soSiard that otic of 
her boats, .rather slighter built than the rest, 
unstruck by a sea, was shivered to atoms in 
theslings,)thcwholctiraeinonly 15 fathoms of 
water, and according to the Captain’s report 
when no canvass could have stood a minute, 
and yet, my Lord, instead of nearing the 
shore she increased her distance from it. 
The American papers teenl-d with the losses 
in this really terrific gale, and great fears 
were openly expressed for the safety of our 
gallaut ship. 

*' Tlje Great Western, and all the noble 
ships of the Halifax line, have experienced 
quite as bad weather in six years, with con¬ 
stant passages at stated periods, as the At¬ 
lantic is or, probably, over before has been 
subject to, and the fonder ship alone has 
travelled considerably over 200,000 miles 
with no other accident than the loss of a 
bowsprit in coming up l&c a whale to blow, 
after a racier deeper plunge than usual with 
fair head way, on her right course, my Lord, 
and against a head w ad and sea. 

"The late Sir Thomas Hardy, my esteem¬ 
ed and lamented friend, had none of the pre¬ 
judices against steam ships which for a time 
obtnivicd so generally in the navy, and he 
approved of almost every step that was 
taken, in the progress of the Great Western. 
Had ft pleased God to lengthen his life, he 
would have been the champion of our cause 
in the present day. A seaman of the very 
first calibre, he would have been a noble 
' champion to break a lance with your Lord¬ 
ship’s ' great sailor;’ lacking such an one, 
if he would enter the lists with Captain 
Ilosken, or even iny humble self, 1 thiuk we 
Rhould be able to prove that the steam-en¬ 
gine with its appurtenances (to say nothing 
of other advantages) renders a ship safer in 
bad weather, whether scudding before the 
wind or crawling off a lee shore, than a 
craft only propellable when the wind pleases 
to Blow, and whoso safety depends upon 
canvass, which the steam ship, like herself, 
has also at command aqd in sufficient quan¬ 
tity for violent weather; §nd your Lordship 
may rely upon it that the steam ship, which 
can fos 12 hours make head against a hurri¬ 
cane, when there would not have been two 
hours drift for aHy sailing ship in the world, 
would not do very badly in an ocean tem¬ 
pest of whatever strength or duration." 
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THK HOT BLAST PATBNT. 

Our readers will recollect i lint in the 
Scotch case of Neilson nnd others against 
Bairds, the House o£ Lords set aside the 
verdict in favour of the Plaintiffs on tlf 
ground of rois-direction by the presiding 
Judge. A second writ has accordingly ta¬ 
ken place, of whjph the following account 
is givfn in the Scotch Reformers’ Gazette, 
of Saturday last.—Ed. M. M. « 

Aftei*a long trial of ten days, unprece¬ 
dented, we believe, in the annals of the jury 
court of Scotland, a verdict was refurned in 
favour of the pursuers at six o'clock this 
evening, the lending particular^of whlfch will 
be found suborned:— 

The pursuers iffere Mr.aTames Beaumont 
Neilson, of Glasgow, engineer; Charles 
M'Jntosh, formerly of Cross Basket, now 
of Campsie; John Wilson, formerly mana¬ 
ger of the Clyde iron-works, now of*Dun- 
dyvan, for themselves; and James Oswald, 
of Shield Hall, now' one of the members of 
parliament fo. r the city of Glasgow; James 
Dunlop, jun., merchant, of London, bro- 
thgr-gennan of Colm Dunlop, nfte.r designed; 
Andrew Bannatyne, writer, ill Glasgow; 
Charles M'Intosh aforesaid ; James Dunlop, 
formerly of Fluydfr-street, Westminster, 
now residing at Clyde ironworks, nephew of 
th? said Colin Dunlop; and John Wilson 
aforesaid, as trust-disponeus of Colin Dun¬ 
lop, (formerly of Clyde ironworks, thereafter 
of Tollcross, now deceased; and Messrs. 
William Baircf, Alexander Baird, James 
Baird, Douglas Baird, and George Baird, 
carrying on business, in partnership, at 
Gnrfsherry ironworks, in the parish of* Old 
Monkland, under the firm of William tfaird 
and Co., were defenders. 

The cause of action was infringing on the 
plaintiff’s patent right to use the hot blast; 
and the profits and othqr damages, at the 
date of action, were Hid at 20,000/. 

The case for the pursuers wps opened be¬ 
fore the Lord President and as special jury, 
in the first division of the Court of Session, 
on Wednesday, the 10th current. 

The Dean of the Faculty of Advocates 
(Patrick Robertson, Esq.) detailed the whole 
circumstances of the case, and the various 
proceedings in the Court of Session and in 
the House of Lords. He contended for the 
validity of the pursuers’ patent; he under¬ 
took to prove that the defenders, by them¬ 
selves and others, bed invaded or taken ad¬ 
vantage of it, whereby they had made great 
gains or profits, and that thfey vfere justly 
liable to make reparation tt^ th* pursuers. 
He concluded a brilliant speech, which oc¬ 
cupied nearly su| hours, by calling upon the 
jury to find accordingly. • 

Evidence was then given in support of 
the issues for the pursuers, which occupied 


the court from Wednesday till Monday fol¬ 
lowing. This evidence consisted of prac¬ 
tical and scientific men frpm all parts of the 
kingdom. At its conclusion, 

The Lord Advocate of Scotland (Duncan 
M’Neill, Esq.) opened the case for the de¬ 
fenders in a masterjy speech of five hours, 
in which he*anulyscd the evidence of the 
pursuers, and undertook to prove that the 
pursuer, Mr. Neilson, was entitled to no 
credit for his invention, because the hot 
blast for*which he obtained the patent was 
in use and well known before the date of 
it; that the patent itself was void in law, 
and that no damages were exigible by him 
or by the pursuers from the defenders. 

The evidence led by the defenders in sup¬ 
port of the defence occupied the court from 
Tuesday till the afternoon of Friday. 

Andrew Rutherford, Esq., (late Lord 
Advocate of Scotland,) then replied on the 
evidence, and on the whole case for the pur¬ 
suers. His speech, which occupied nearly 
four hours in the delivery, was clear, forci¬ 
ble, and lucid, lie called upon the jury to 
protect his clients, whose legal and just 
rights hail been invaded by the defenders 
amongst others, and to give exemplary da¬ 
mages under the issues. The court then ad¬ 
journed till the following day, (Saturday.) 

The Lord President having resumed his 
seat on the bench by half-past twelve o'clock, 
proceeded toclmrge the jury in a luminous, 
straightforward, and able manner, llis lord¬ 
ship’s address occupied three hours anff a 
half. 

The Lord Advocate, on behalf of*the de¬ 
fenders, having taken several exceptions to 
the views of the Lord President, the jury 
retired at half-past four, and at six o’clock 
returned in effect the following verdict:— 
Unanimously finding in favour of the pur¬ 
suers In all the issues; awarding 7,000/. 
damages, and 4,867/. 16*. for profits, mak¬ 
ing, in all, 11,867/. 16*.; the 4,867/. 16*. 
for profits, being on 4,393 tons, manufac¬ 
tured within six weeks, the period specified 
in tlfc present action. 


SLECTBIC COLUMNS. ■ 

I 

[From Ilepftrt in Midland CouiMy Herald, of pro¬ 
ceedings of the Birmingham Philosophical Institu¬ 
tion.! • 

Mr. George Shaw made some remarks on 
the electric columns of De Luc and*Zam- 
boni, which were on the lecture table, os 
well as an instrument invented by himself 
fof facilitating the production of secondary 
or induced voltaic currents. 'Mr. Shaw 
observed that he had little to say respecting 
the electric columns, as they possessed little 
novelty; one of them was remarkable only 
as •being one of the largest instru|nents of 
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the kind that had been constructed, (consist¬ 
ing of forty-five thousand layers of sink, 
manganese, and honey,) and the other was 
interesting in a theoretical point of view, 
frorp a peculiarity in its censtruction, to 
which he would presently allude. In de¬ 
scribing these instruments, Mr. Shaw said 
that De Luc's column consisted of discs of 
zink, silver, and writing paper, piled on each 
other in regular succession to the extent of 
several thousands; and that Zamboni's pile 
was thus made—thin plateq, of aenk were 
pasted on sheets of writing paper, the paper 
was several times washed with a dilute solu¬ 
tion of honey in water, until the paper was 
thoroughly saturated, and fine powder of 
peroxide of manganese was laiif on the sur¬ 
face of the paper; by means of a punch, the 
material thus prepare*} was cut into discs, 
which were pUed in tubes «'f glass well 
varnished within and without. The pheno¬ 
mena exhibited by these instruments were 
remarkable; if their extremes were brought 
into contact with gold leaf electroscopes, di¬ 
vergence of the leaves was produced, indi¬ 
cating an electric excitement. In the large 
instrument on the table, the electric excite¬ 
ment was so strong, that by bringing wires 
connected with them within one-cigjiLh of an 
inch of uach other, bright sparks passed be¬ 
tween them. These instruments exhibited 
these phenomena during upwards of twenty 
years or more. Mr. Shaw al«o discussed the 
theory of these instruments, nhd contrasted , 
them with the voltaic pile; the chemical 
phenomena of the pile were noticed, and the 
question whether or not the same chemical 
changes were tuking place in the electric 
column examined at some length. Mr. 
Shaw also alluded to an extensive scries of 
experiments he had made on these instru¬ 
ments, and called particular attention to .one 
of the instruments on the table; that instru- 
ment was a De Luc’s column, constructed 
under the following circumstances :—The 
discs, during the time they were being piled 
in the glass tubes, were heated to supli a 
* temperature that it was with difficult},* the 
hands could touch them; the tabes too 
were similarly heated; and* after tke discs 
had bt^n put in the tubes, the whole was 
sealed up perfectly air tight. The instru-* 
ment hod b^h heated, and suddenly cooled 
nearly to zero of Fahrenheit’s ttarinometer in 
order to determine the presence of water by its 
condensation on the interior surface of the 
gloss tube. No such condensation was ob¬ 
served. Mr. Shaw dwelt on the theoretical 
bearing of these experiments ^t some length, 
and next briefly described an instrument for 
rapidly establishing and breaking flattery 
contact, in the induction of secondary vol¬ 
taic currents. The phenomena of volta- 
elcctric induction were noticed, and thejm- 


portance of a means of regularly establishing 
and interrupting the primary current pointed 
oat. Mr. Shaw said, that, when experiment¬ 
ing on this subject, it had been his good for¬ 
tune to discover a means of doing so ef¬ 
fectually, and the instrument he had con¬ 
structed for the purpose was now before 
them. 5 . « 

LIST OF WORKS ON THE AUTS AND SCI¬ 
ENCES, PUULISIIRD IN MAV. 

On the Nature of Thuiuler Storms, and on the 
Means of'protecting Buildings and Shipping against 
the Destructive Effects of Lightning. By W. Snow 
Harris. F.K.S. Svo., with illustrations. 

The spirit o' Mathematical Analysis, and its re¬ 
lation to a Logical S> stent. By TJr. Martin Olnn, 
of Berlin. Ti an slated from tire German hy Alex¬ 
ander John Ellis, II A. -Is. 

The Revenue in Jeopardy from Spurious Che¬ 
mistry. By Andrew .Ure, M.l>., F.U.S., &c. Is. 

Rules in Plain and Spheric-il Trigonometry; with 
nuiiieutus Examples aiul Problems. By II. W. 
Jeans, F.K.A.S., Royal Naval College,Portsmouth ; 
formerly Mathematical Master in the Royal Mili¬ 
tary Academy, Woolwich. .Is. (id. 

Solutions of the Astronomical and other Problems 
in the preceding volume; desig -ed'as an Introduc¬ 
tion to Nautical Astronomy. » 12ino , 9s.(M. clotli. 

Arts, Antiquities, and TTironulogy of Ancient 
Egypt, from Personal ..Observations. By G.' 11. 
Wathen, Architect. Royal Svo., with numerous 
Plates and Woodcuts. 10s. 

Description of WhitclaEr and Stirrat's Patent 
Water-mill; with an Account of the Performances 
of a nuniftr of hose Machines. To which is adped, 
Information on Wat' r Power, and other suhjectx 
related to the above. By James Wliitel&w. 6-1 pp. 
Svo. With seven plates. 2nd edition, greatly en¬ 
larged. London and Edinburgh, ISIS. 2s. 6d. 

Periodicals devoted to the dr 1* and Sciences. 

The London, Edinburgh, and Dublin Philosophi¬ 
cal Magazine, (being a continuation of Tilloch’s 
Philosophical Mngazluc, Nicholson’s Journal, and 
Thomon’s Annals of Philosophy.) By Sir P&vhl 
Brewster, Richard Taylor, F S.A., Richard Phillips, 
F.R.S , and Robert Kane, M.D. Third Series. No. 
146. 2s. Gil. 

The Edinhurgli New Philosophical Journal, con¬ 
ducted hy Professor Jamieson. No. 60. 7s. 6d. 

The Civil Engineer and Architect’s Journal. No. 
68. Is. Gd. 

Annals of Chemistry and Practical Pharmacy. 
No. 18. 

The Illustrate^ Polytechnic Review. Nos. 0 to 12. 

The Pharmaceutical Journal and Trahsactions. 
Edited hy Jacob Beil. No. 29. Is.* 

Thtr Loudon Journal, (Newton’s). No. 197. 
2s. Gil. 

The Artizan. No. 4. Is. * 

The Repertory of Patent Inventions. Enlarged 
Series. No. 9. 9s. 

The Practical Mechanic and Engineer’s Maga¬ 
zine, (Glasgow). Pari 20, 8d. 

The Builder. Nos. 8 to II. 


LIST OF ENGLISH PATENTS GRANTED. BE- 

TWKElJ'THfc 29TH OF APRIL, AND THE 

27th <vf N(AY, U 1843. 

James Stewart, of 3, Gloucester Crescent, Saint 
Pancraa, pianoforte-maker, ang Thomas Lambert, 
of 91, Albany-^jreet, Saint Psncras, pianoforte- 
maker, for improvements In the action of piano¬ 
fortes. April 29; six months. 

Motes Poole, of Lincoln’s Inn, gentleman, for 
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LIST| OF NEW PATENTS* 


improvements in making decoctions of coffee and 
other matters. (Being a communication.) April 
20; six mouths. 

James Hesford, of Great Bolton, Lancastty, mil - 
wright, lor improvements in the manufacture of 
certain bowls and rolls. Stay 2; six months. 

Josiah L'-ngmore, of Regent'Street, Kenning ton# 
silversmith, for certain improvements in pens, pen¬ 
holders, and pencil eases, part of which improve¬ 
ments arc applicable to other useful puiposes. May 
4; six months. , • 

Kdw.'jrd Morewood, of Thcruhridge, Derby, mer¬ 
chant, and George Rogers, of Chelsea, gentleman, 
for improved processes for coating metals. May I; 
six monlire. 

Francis Daniel], of Camborne, Cornwall, assay 
master and analytical chemist, and Thniflas Hut¬ 
chinson, of Rose war tie, in the saute count}, esquire, 
for certain methods of obtaining or manufacturing 
lime from a Mil stance or substance^ not hfthcilo 
made use of for that purpose. May" ; six mouths. 

John Tuiiihidl, of Nolywell Mount, Shoreditch, 
card-maker, fur improvements fli the manufacture 
of horse-shoes. Muy (j ; six months. * 

James lloo&c, of Wednesburv, Stafford, for an im- 
pinvcincnt or improvements in the inode or method 
of manufacturing welded iron tubes. May 9 ; two 
months. • 

William Edward Newton, of Chancery-lane, civil 
fiiglnoer, forcertivn improvements in the const me¬ 
lton of b>>xes for the T\lc*nr axletrei s of locomotive 
engines and callages, and for the bearings or jour¬ 
nals of machinery in giticral, and <dso improve¬ 
ments in oiling or UibWkiting the same. (Being a 
cot Jim wi cat ion.) May 15; six months. # 

John Tappau, of Fiizroy**qiiarc, gentleman, for 
certain improvements in machinery lor preparing 
and spinning hemp and #ich other fibrous materials 
.in the same is applicable lo. (Ileinga communica¬ 
tion.) May 15; six months. # 

lftbr rt Alexander Kennedy, of Manchester, cot¬ 
ton-spin tier, for certain improvements in machinery 
for grinding and sharpening cards used in carding 
cotton or other libruus material. May 15; six 
months. 

John Lucena Ross Kettle, of Upper tieymour- 
streot, Poitniim squaie, esquire, and William Uros- 
ser, junior, of Shaftsbury-letr.>cc, Pimlico, gentle¬ 
man, for improvements in the construction of roads, 
and in carriages to run theicou. May 10^ six 
•montlis. • 

Joseph Burch, of the City-road, engineer and 
machinist, for certa#n improvements in machinery 
for printirgon cotton, silk, woollen, paper, oil-cloth, 
and other fabrics imd materials, and certain appara¬ 
tus to be used in preparing the moulds and casting 
surfaces for priming, and for pertain modes of pre¬ 
paring surfaces previous t% the design being deline¬ 
ated upon them. May 10; six months. 

William Mills, ot Foster-lane, ^love-manufac¬ 
turer, for improvements In fastenings for gloves 
and other wearing apparel, and in the mode of at¬ 
taching ihe same. May 16; six months. 

John Thompson, of Aibury, near Guilford, doctor 
of medicine, for certain improvements in bedsteads 
and (touches for invalids. May 16; six months. 

Joseph Mazzini, of King’s-Tood, Chelsea, gentle¬ 
man, for improvements in typographical printing, 
combining tlfF advantages of moveable types with 
the stereotype process by substituting for distribu¬ 
tion, a special font for each new work, by means of 
a pneumatic machine for casting, and a uniplane 
machine for composing. {Being a communication.) 
May 16; six months. • 

John Winter Walter, of Stoke under llam, 
Somerset, glove manufacturer! fcg improvements 
hr the manufacture of glqveB. May 1G: si^ 
months. p * 

Robert Walker, Junr., of Glasgow, merchant, for 
certaiu improvements in propelling ships and boats. 
May 16; six monttR. 

Charles Maurice Elizec Sautter,tof Austin-friars, 
London, gentleman, for improvements in the manu¬ 
facture of borax. May 22; six montlis. + 


Christopher Nickels, of York-road, Lambeth, 
gentleman, for improvements in the manufacture 
of fabrics made by loco machinery, ofay 22; six 
months. + 

Alfred Poole, of Morninglor^place, Camberwell, 
Ncw-road, for iimprovements in dryiug malt and 
grain. May 25; six months. • 

Moses Poole, of Lincoln's Inn, gentleman, for 
improvement* in the deposition of certain metals, 
and in apparati# coniJictcd therewith. (Being a 
communication.) May 25; six months. 

John Gillctt, of Braiiso, Warwick, farmer, for an 
improved machine or apparatus for cutting or bor¬ 
ing ricks. May 25; six months. 

John Busltby Gibson, of Nantwicli, Chester, esq., 
for certain* improvements in the manufacture of 
salt. May 25; six months. 

Elijah Galloway, Of Seymour-street, Euston ■ 
square, civil engineer, for certain improvements in 
the machinery for propelling ships and other ves 
sols. May 25; six months. 

Alexander Bain, of 326 Oxford-street, mechanist, 
for certain improvements in producing and regulat¬ 
ing ele “ id ' tipi i In electro 

time pieces, anil in clgplric printing and signal 
telegraphs. Mqy 27 ; six months. 

Richard Henry Billiter, of Maze pond, South¬ 
wark, oil merchant, for improvements in littering 
oils. May 27; two months. 

Arthur Hill, of the Slad Parsonage, near Stroud, 
Gloucester, clerk, fur an impiovcd shower bath. 
May 27; six months. 

LIST OK PATENTS GRANTED FOR SCOTLAND, 

FROM THE 2GtH OF APRIL TO THE 27t*1 

OF MAJT, 1843. 

William Edward Newton, of the Office for Pa¬ 
tents, 66, Chancery-lane, Middlesex, civil engineer, 
for certain impiovements in the construction of 
boxes for the axles or axletrecs of locomotive en¬ 
gines and carriages, and for the bearings or journal 1 ! 
of machinery in general; and also Improvements in 
oiling or lubricating the same. (Being a com uni- 
ii ication from abr. •ad.) Scaled A pri 1 26. 

Nicolas ITentI Jean Francois Comte dc Crouy, of 
Con naught-terrace, Middlesex, fur certain improve¬ 
ments in rgtary pumps and rotary steam-engine**. 
April 28. 

Ifinnck Zander, of North-street, Middlesex, gen¬ 
tleman, for certain improvements in steam-engines, 
i boilers, afld furnaces, and in the methods of feeding 
the same; as also the machinery for applying steam 
power to propelling purpose*!. May 2. 

• Pft»rro*PelJctan, of Bed ford-square, Middlesex, 
esquire, for improvements in the production of 
light. May t. 

William Mayo, of Lower Clapton, and John Wai- 
mington, of \Vandswoith-roud, gentleman, for Im¬ 
provements in the means of, and apparatus for, ma¬ 
nufacturing gaseous liquors, and for filling bottles 
and either vessels used for holding the same, and 
retaining the contents therein, and emptying the 
same wh m required. (Being a communication from 
abioad.) May 4. m 

I sham Baggs, of Wharton-street, Middle#x, che¬ 
mist, for improvements in the production of light. 
May 9. • m 

Andr£ Eustache Gratien Auguste Maurras, of 
Cornhill, London, gentleman, for certain improve¬ 
ments In the process and apparatus for filtering 
water and other liquids; a part of which inmrove- 
inents are his Invention, and the Temaind eF con* 
munlcated to him from a foreigner abroad. May 17. 


• ROTES AND NOTICES. 

Curious Subterranean Effects of the Late Earth¬ 
quake .—At the last quarterly meeting of the Man¬ 
chester Geological Society, Thomas Moore, jun., 
Esq., of Hilcot, near Bolton, made the following re¬ 
marks upon the effects produced by the late earth- 
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quake in England. u In the neighbourhood of 
Simples, tw6 miles north of Holton, certain parties 
arc engaged in boring; the upper strata through 
which they have par sed consists of sand, gravel and 
marl, and, on account of their loose nature of two 
fonper substances, seven or elglipyards of the hole 
is piped with a strong tin casement, to keep it open 
and cle$r from rubbish. At the depth of 20 yards 
they entered the rock, whHi is known to average 
from 25 to 90 yaids in thickness. Into this they 
hud bored about 10 yards on the evening preceding 
the earthquake. When the men left their work, 
the whole was secure and safe, and a clear spring 
of water was ilowing from the mouth. Dut, on 
their return in the morning, the waterehad ceased 
to flow, and furthermore, when they commenced 
putting the rods down, they found they could not 
pass. In their endeavours to force them down, the 
chisel became entangled with the tin casement, and 
the latter was, consequently withdrawn from the 
bore-hole. The appearance which it presented was 
very singular, being completely flattened and 
slightly bent in various directions,—so effectually 
was it compressed that, on holding one end to the 
eye, not a ray of light count tie distinguished pass¬ 
ing through it. As soon as the tube was withdrawn 
nil tlic loose sand, gravel, and boulders ran in and 
completely choked the hole; and although the men 
have been working every day since the occurrence, 
they have not yet regained their former depth.'* 

Washing Linen .—The Presse has some curious 
speculations on this subject. All river or spring 
water holds in solution carbonate of lime, which is 
decomposed by alkaline soap, and the result is a 
soap having for its base insoluble lime. This cal¬ 
careous soap attaches itself to the linen, and tho 
licat of the ironing melts and drives it ^lito the ar¬ 
ticle washed with it. It is to the presence of this 
calcareous soap tliat the bad smell of the linen for 
which it is used is due. When cotton or linen cloth 
lias undergone the process of washing with soap 
twenty times it becomes impermeable. It is, in 
fact the secret means employed for Tendering all 
oloths impermeable, not, indeed, by soap washing 
tlfini twenty times, but by saturating them with a 
calcareous soap produced by the dissolving of an 
alkaline soap, which is afterwards decomposed on 
the stuff by the dissolving of a soluble calcareous 
salt. But though it may be useful t6 render a 
cloth coat impermeable, to save the wearer from 
being wet by rain, it is contiary to health to wear 
next to the body that which tfill not absorb the per¬ 
spiration. There is, however, a very simple mode ‘ 
of avoiding this incouvcnieifljc; it is by puttin^into 
each litre of water used for washing one or v two ( 
grammes of potasse or soda, before dissolving the 
soap in it. By this $he calcareous salt will be pre¬ 
cipitated, and the soap, meeting with no lime in 
the water, will not undergo any decomposition, and 
consequently no calcareous soap can remain in tho 
linen. The use of soda or potasse will not be^t all 
expensive, because tlic alkali remains in thecater, 
and contributes with the soap to the cleansing of 
the linen. 

Speaking Machine —(From tW» letter of a Ham¬ 
burgh Correspondent of the Aihenteum .)—An inven¬ 
tion is, at present, attracting great attention hen* 
and which ccrtfcinly merits every phiisc that can 
be bestowed upon unwearied perseverance and suc¬ 
cessful ingenuity. It is the SprachtHaschine, ot the 
Speaking Machine, not quite appropriately called 
Euphonia, of Mr. Eater, the result of a beautiful 
adaptation of mechanics to tte laws of acoustics. 
You are aware that the attempts of Cagniard la 
Tour, Biot, MtiUer, Steinle, to produce articulate 
sounds, or even to imitate the human voice, tyive 
not teen very successful; in fact, 6ur knowledge of 
the physiology of the larynx and its appendices has 
been so limited* that we have not even an explana¬ 
tion of ithe mod* in which the falsetto i* produced. 
Mr. IfcfarfA^trament solves the difficulties. I 


can only give you a very imperfect idea of the In¬ 
strument To understand the mechanism perfectly, 
it would he necessary to take it to pieces, and the 
dissection naturally is not shown the visitor—less 
from a wish to conceal anything, than from the time 
Jinri labour necessary for such a purpose. The ma¬ 
chine consists of a pair of bellows at present only 
worked by a pedal similar to that of an organ, of a 
caoutchouc imitation of the larynx, tongue, nostrils, 
and of t set of kej s fiy which the springs arc brought 
into action. [The further description would be un¬ 
intelligible without diagrams.] The rapidiiy of ut¬ 
terance depends, of course, upon the rapidity with 
which the keys are playtd, and though u.y own at¬ 
tempts to make the instrument speak sounded 
rather Ivdicrous, Mr. Faber was most successful. 
There is no doubt that the machinery may he much 
improved, and more especially that the timbre of 
the vetee may be agreeably modified. The weather 
naturally affeUs the tension of the Indian rubber, 
and although Mr. Faber can raise the voice or de¬ 
press it, and can lay a atresshipon a particular syl¬ 
lable or word, still one cannot avoid feeling that 
there is room for improvement. This is even more 
evident when the instrument is made to sing i* but 
when we remember what difficulty many people 
haveto regulate their own chords vneales, it Is not 
surprising that Mr. Faber has not yet succeeded in 
giving us an instrumental Catalani or LabLichc. 
Faber is a native of Freiburg, in the Grand Duchy 
of Baden—he was formerly attached to the Obser¬ 
vatory at Vienna, but, owing to aA affection of the 
eyes, was obliged to rctir^ !pon a small pension ; 
he then devoted himself to the study of anatqmy, 
and how offers the results of his investigations, and 
their application to mechanics, to the world of 
science. 

The Gazette ties Pastes \*f Frankfort announces 
that an tiglislunan, named 14 Yardley," residing at 
Manheim, has invented a typo-clcclro-mngv-ctic 
telegraph, by which .ews may » e transmitted with 
the greatest rapidity from one place to another, and 
which at the same time fixes the imprcsslm on 
paper, in the same manner as by a printing-press 
and types. 

Saits Woven lVhote.-~-Mr John If. Sadler, at Jlol- 
bccK, in Leeds, has invented a loom for weaving 
e.ich sail of a ship, even of the largest class, in one 
entire piece; and a machine, also, for spinning, 
dousing, and laying the yarn, either for two-rhread 
or three-thread, for the warp and weft; thereby giv¬ 
ing much greater strength to the cloth, with half 
the weight. 

Chinese Notions of English War Steamers. —A cu¬ 
rious Chinese drawing of the Nemesis, iron war 
steamer, arrived with the last overland mail; it is 
a most rude affair, rbmirding us of the representa¬ 
tions of ships two or three centuries ago. On the 
chimney arc t.hc Chinese characters, Ycw’lung 
(stnokc passage), and on the paddle-box, Chap-hae 
(wheel covering). The fol'owiug quaint description, 
in Chinese characters, fills up the corners:—“This 
war ^team-ship is above 900 cubits long, and more 
than 30 high in the hull. Iron is employed to make 
it strong. Tlic hull is painted black, weaver's .shuttle 
faslilon. On each side is a wheel, which, by the use 
of ooal lire, is made to revolve as fast as a running 
horte v White cloth sails are used to propel the ship 
wflep WH(g1pd is favourable# At the vessel's head 
is afnjndqe godV..and at the 1 head, stern, and sides 
are cqumdii. which give It a terrific appearance. 
Steam-vekseu are a wonderful invention of foreign¬ 
ers, and are calculated to afford delight to many.” 

(C^Intandbco Patentees may be supplied 
gratis with Instructions, by application, 
(post paid) to Messrs. Robertson and Co., 
166 , Fleet-street, by whom is kept the only 
Complete Registry of Patents Extant 
from 1617 to the present time . 
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. 9 

POPES DOUBLE ACTION RABEFTINO STOVE. 

[Patent dated, Dec. 6, 1842; Specification enrolled, June 2, 1843.] 


Ncmeaoub (hough the competitors 
for public favour in the stove way be al¬ 
ready, it cannot be deemed surprising that 
every season should continue to add to 
the list, as long as wfu see t so many in¬ 
different ones in extensive use, and some 
even that are a disgrace to the mechani¬ 
cal science of the country, in considerable 
repute. The competition, is so active, 
only because there is so much room and 
occasion for it. The sffive which wc have 
now to bring under the notice of our 
readers is entitled, wc tiling, to a place 
among the very best. It is very simply 
and scientifically constructed, and will 
furnish a great deal of heat at a small cost, 
without the least risk of fts deteriorat¬ 
ing the atmosphere of any apartment in 
which it is placed. We extract the fol¬ 
lowing description from the patentee’s 
specification:— 

“ Figure 1 represents an external eleva¬ 
tion of this stove; figure 2, a vertical sec¬ 
tion thereof from side to aide; figure 3, 
a vertical section thereof fron^ front to 
back; figure 4, a plan in the line a h; and, 
in figure 5, a plan in the line c d. The 
stove is of a circular forifn. A is the ex¬ 
ternal case; B, the. foundation plate, to 
which are rivetted the ornamental feet 
and C, the top plate or cover. D D 
are vertical pipes open at top and bottom, 
which are fixed air-tight intp corres¬ 
ponding orifices in the plates B and C, 
and may be of any convenient number, 
as four, six, eight, or 'fnore. Etas a box, 
which serves the double purpose of an 
air feeder to the fire-box (afterward*, 
mentioned) and a receptacle for the ashes 
respiting from Combustion ; it rests on 
trivets, g l g l ,which project upwards from 
the foundation-plate B, to the height of 
about an inch and a half. F is the pas¬ 
sage way into the box E (the two parts 
being cast together in one piec£,) being 
closeh at the mouth with an air-tight 
door G, through which a damper, H, ft 
passed wi& a screw on its spindle, by 
the unscrewing of whieh, more or less, 
a greater or less quantity of atmospheric 
wir can be admitted ic-to the interior. 
The door, G, is made to be raised up 
when required to remove the ashes jhat 
Collect in the bottom of the box: E. I, 
is the fire * grating which restS in a 
recess in the top or the box E. K is a 


fire-box which ft placed on the grat¬ 
ing, and has a number of open vertical 
spaces ff g, op one aide near to the top, 
through which the gaseous products of 
combustion may escape. L is a funnel 
for tlJfe supply of fuelcto the fire-box, 
which fits at bottom intoH recess In the 
top of the fire-box K, and passes out at 
top through the cover C, with which it 
is made to form an air-tight joint. M is 
the lid of the funnel L, which is made to 
lift oft' and on, and to fit the funnel head 
very accurately, in order th.**t none of the 
products of combustion may escape in 
that direction, and also that it may not 
give admission .to any atmospheric,, air 
after the fire-box has been charged with 
fuel*and the fire lighted. N is the flue, 
which leads to the chimney, and is placed 
on the side of the stove opposite to that 
where the open vertical spaces, g </, arc 
left in the fire-box.* Jv is au annular re-- 
seryoir for water placed on the top p J .ate 
C, from which waller is conveyed by the 
capillary attraction o£ a number of cotton 
or other fibrous threads into the vertical 
pipes f) 1), where it is evaporated, cand 
serves to moisten the asccfiding coliimus 
of warm air. , P is an ornamental top 
piece or dome, affixed to the top of the 
funnel lid M.” 

’From the preceding - description it 
will be seen that the parts of the stove 
wljjere the fire is made, and through 
which the gaseous products of combus¬ 
tion pass towards tnc Chimney arc en¬ 
tirely closed up, and separated from the 
atmosphere of *he chamber or apartment, 
in which the stove is placed, and that 
the only thing, therefore, that can be 
givfen out (tom the stove to that atmo¬ 
sphere is a portion more or less of the 
heat produced, free from any deleterious 
mitfturcwhate^r. 

“ The gaseous products of combustion 
after issuing from the fire-box K, through 
thp spaces g g, make theia-way in the 
various directions indicated by the arrows, 
figs, c; 7, and 9, to the chimney filling 
the case A, .and hireling round the pipes 
E E, giving out th4!r heat to the 'sur¬ 
rounding atmosphere, partly through the 
sides of the Cate A, and partly through 
the.column^of fresh air which are con¬ 
tinually ascending in the pipes, and pass¬ 
ing bi|t >frfm them, the ratification of 
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each column causing the ascent of that 
which follows. The supply of atmo¬ 
spheric air Which is required to support 
combustion within the fire-box, being 
admitted only through the small orifice 
in thchdoor G, and under the' control of 
the rod H, the superior pressure of the 
external atmosphere pn*vent% the pos¬ 
sibility of any deleterious gases being 
driven back in that direction. The water 
again, which is evaporated through the 
medium of the capillary conductors h h, 
serves to prevent that excessive dryness 
which stoves, as ordinarily constructed, 
impart to the air of the apartments in 
which they are fixed. # 

“ Instead of the ascending air pipes, 
D D, being of a circular form, they may 
be of the form of a section of a circle as 
represented in the plan, fig>6, or of 
any other equally efficient form. Or 
such pipes may be altogether dispensed 
with, and the stove constructed in the 
manner represented in the plan fig. 7, 
and sectional elevation fig. 8. Here A 

TKir fl 



is an outer case, and B an inner oiie, 


concentric to the other, connected toge¬ 
ther by a few cross pieces x x, leaving a 
free space s s, between them, open both 
at top ar.d bottom, up which a current of 
air w ill begin to flow continuously as soon 
asithe stove is heated in the same way as 
when pipes are employed, though with 
less rapidity. Tl\e best situation for the 
vertical Openings in the fire-box for the 
escape of the gaseous products of com¬ 
bustion, is"in this form of stove, imme¬ 
diately over the mouth-piece of the air- 
feeder and ash-box E, whence they are 
conveyed through the circular channel 
T, to the chimney flue N. In all other 
respects, this ‘stove is the Batne as that 
first described." * ** 

“ The chimney piece is in all the pre¬ 
ceding forms of stove, placed on the side 
opposite to the vertical openings in the 
fire-boX, but the patentee thinks it may 
be desirable to cause the gaseous products 
of combustion to take a more circuitous 
course to the chimney M in order that they 
may be more complete^ exhausted of 
their beat before escaping into the ex’-* 
tcrnal air, and for this purpose he proposes 
to place these vertical, openings nearly 
fronting the chimney flue, as represented 
in the plan, fig 9, but with a vertical 


Fig. 9. 



partition, V, inserted between the outer 
case and the fire-box* and funnel from 
top to bottom, in order that the gaseous 
column may be compelled to make the 
entire circuit of the stove before it escapes 
into the chimney." 
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PRINCIPLES OP SUSPENSION-BRIDGES—MR. DREDGE IN REPLY TO MR. CLIVE. 

Kg. 1. * 



Sir,—Perhaps ydb will allow me space 
to point out a fey errors in Mr. Clive’s 
letter on the principles of suspension 
fridges that was published iu % No. 1032 
of your Magazine. 

Jf a bracket were constructed in the man¬ 
ner he has shown in fig. 1, with the plat¬ 
form curved, as represented in the dia¬ 
gram, the strain in the several tension 
cords would not vary as indicated by the 
weights, and described in his letter; in fact, 
the magnitude of the tensjpn in tfie last 
cord towards the abutment, which he has 
represented by the largest weight, is less 
than the tension in any other cord in the 
system. For let A A, fig. 1, be the curved 
platform, and divided, so that A: t, i A, &e , 
may correspond to the pca-tions 5,4, &c., 
and let them be supportcif by the tension 
lines e A, di, &c.: as the platform is 
imagined to consist of loose blocks, that 
iS( A i, * A, &c., are unconnected, and 
only pressing against each other at the 
joints &c., it is evident that, this* 
being the case, to maintain any pdhion 
or block, as A t, of the platform in equili 
brium, three forces must of necessity be 
exerted, vii, the weight of the block in 
the direction of gravity, fl the # tension in 
the cord e k, and a pressure in the direc¬ 
tion k *, upon the poiift *.* The next 
block i h, in addition to these forces, has 
to bear another, viz., that just mentioned, 
acting in the direction Aft. Let us now 
axamine minutely the action of the va¬ 


rious parts of the bracket, and for that 
purpose let the weight of each block be 
supposed equal; let G be the centre of 
gravity of * A, and equidistant from » and 
k i therefore the weight, if concentrated, 
one half would be supported at t, the other 
half at the point A; also the block h i 
would rest one half its weight on Ay and 
the other half at i; consequently»would 
have the weight of a whole, *or rather 
two Half blocks, to sustain. In short, 
the weight at each of the points fg h *, 
woukl be equal to the weight of one 
block; but thc^weight at the abutment 
JV, find the extremity A. only half a 
block. Draw the line A to represent 
the weight at the point A; produce e k 
onwards; and draw *' d parallel to t A, 
until it intersect the line just produced in 
tfe point d ; and the triangle A *' d will 
represent the triangle of forces when the 
block ik is if) equilibrium; that is, A *' 
the weight supported at the point k : 

A d : strain on the cord e k : : »' e' 
the force on i in the direction A •*. 

1 have%efore stated that there is twice 
the weight supported at i as there is a 
the point k: so draw the dotted line 
i l = *2 A *, and it will represent the 
weight acting at i: but there is an addi¬ 
tional force to be taken into consideration, 
via*, one equal to t v e\ acting in. the di¬ 
rection k t. Produce i k to p, and make 
t p=i’d ; from p draw the line p l, and 
it will be the resultant of the two forces 
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ip, • 1, and represent the magnitude and 
direction of the force acting at the point 
tfrom t draw t hi, parallel and equal 
to p t* produce d t onwards to the point 
d' ; draw A' dl parallel to A * ; then V i d' 
will be the triangle of equilibrium for the 
block hit or, • dl : the tensiun in the 
cord id:: hi dl : the magnitude of 
the force in h i. 

In this manner, if w'e prt cced to de¬ 
monstrate the triangle of forces to main¬ 
tain the block A / in equilibrium, we 
shall find the weight resting on the point 
f-f o, and the pressure upon' f in the 
direction f g~f s ; then the resultant of 
these forces would be in the direction of, 
and equal to, f A.'. If we novjj construct 
the triangle f A! a! in the manner before 
described, we shall have, f a' : the 
tension in f a :: Al a' : the pres¬ 
sure on the abutment A. Ilencc, then, 
the strain in the cord a f is less 
than that in any other of the tension 
cords, excepting only the one eh; and 
this one would be greater than either, but 
that it has only naif the weight in the 
direction of gravity which the other cords 
have to support. Mr. Clive would have 
been more correct had he placed the 
larger weight at the top, and reduced 
thern, downwards; and if the platform 
were level, instead of being curved, then 
the tension in each cord would be the 
same, and the variation exhibited 'above 
would not obtain. Again, if in Mr. 
Clive's diagrams, fig. 1 jwere to touch 
fig. 2, not any of the forces existing in 
the one could be transferred to the other, 
for whatever force is in the platform it 
tends from the centre towards the abut¬ 
ment ; but were they connected, and the 
abutments removed, then thi re would be 
a tension at the central -.^.••lexiju. 

If a load of one ton were placed on A/, 
fig. 2, and cause only half a Ion pressure 
upon the abutment A, in the direction 
f A, the' tension in the cord fa would 
much exceed Jftlf a ton ; for, from the 
point f draw f B, of any convenient 
length, which may represent one ton 
weight and from / towards A, mark off 
f c, equal to half f B ; parallel to a f 
draw C D; and it will represent the 
tension in a f f C is by construction* 
=* half a ton—the pressure on A, ahd jID 
the weight, or that portion of the ton 
supported at the point /; but C D ex¬ 
ceeds the representative of half a ton by 
the distance E D, and consequently th<f 


tension in af\e Increased by C E+E D, 
and not by C E, as supposed by Mr. Clive. 
If the weight of one ton be pushed on¬ 
ward to the next compartment f g, and 
cause half a ton pressure in the line g /, 
and on the point f, then the tension in 
af is equal to f s, and the pressun in 
/ A — r s.m But this process does not go 
any further; for, let the ton be placed 
on the b^ock g h, then A 1)" will be the 
weight at h n C" D" the tension in c A, 
and C" A the pressure in A g. At g 
there are two forces, one equal to B" D V/ 
in the direction of gravity and one equal 
to A C" in the direction h g; the result¬ 
ant of these is shown by the line g t ; 
hence the tension in A g=g v, and pres¬ 
sure nit/=/ v. This is the only force 


Fig. 2. 



•to be resisted at the point /, course 
supposing the platform void of weight,) 
for the whole weight of the ton is sup¬ 
ported by the bars forward. Henee, as 
the force on/is in the • direction gf, a 
pressure downwards in a /would be ne¬ 
cessary to keep the block A/from rising; 
this is evident, for produce gf to G, and 
draw 6 H parallel to a f then, as the 
triangle /G H is constructed above the 
bloek A/, the line a /would have to 
resist a compressive, and not sustain a 
tensile force; and the magnitude of such 
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compressive force is represented by G H. 
This comes from the platform.being 
curved. 1 would, therefore, suggest the 
propriety of keeping it level, for there jp 
no advantage obtained from raising the 
platform in the centre, Jjut many disad¬ 
vantages attending such*an arrangement, 
not me least of which is the great incon¬ 
venience for transit.loads. 1 would also 
beg leave to observe, that if all the tensile 
bars bad been carried to the toj^ instead 
of being supported at equidistances up 
the towers, he would havtTobtainet^ncarly 
twice the vnrsed sine for his*brackct, and 
made it in the sdhie propprtion stronger. 

I do not know what Mr. Clive’s plan 
for suspension bridgeg may be, but I 
assure him the suppositions in his letter 
are erroneous. * 

As Mr. Clive has mentioned the Vic¬ 
toria, in comparison with the Tiverton 
bridge, yon - will perhaps permit me to 
refer to a fev^ratements already pub¬ 
lished. I would, however, premise; that 
he is mistaken in saving there is a swing¬ 
ing motion in tlq| bridge; such motion 
does not exist, nor had 1 ever heard any 
person say there was, until I ^ead Mr. 
Clive's letter. On the old chain bridge, 
with catenary curve, there is the destruc¬ 
tive motion he describes. From the 
description ffiven of the Tiverton bridge 
in No. 10*20 of yonr Magazine, it appears 
it is 120 feet span, with 14 feet width of 

E httform, and cost 2500/. The Victoria 
ridge is 150 feet span, thq platfofm is 
10 feet wide, fthich is covered with stone, 
and macadamised as the common road. 
The weight of stone upon it is about 70 
tons. This bridge cost only 1600/. * 

Sir, I remain, &c. • 

Jam £8 Dredge. 

P. S. The fence of the Victoria bridge 
is of iron, yet, notwithstanding, the quan¬ 
tity used in the whole structure i# not so 
great as that consumed in the ejection of 
the Tiverton bridge. 


MESSRS. WRIGHT AND BAIN’S DISCOVERIES 
IN THE TRANSMISSION OF ELECTRICITY. 


* Sir, — A paper descriptive of Mr. 
Cooke’s telegraph lpwiifg recently been 
read at a meeting of the fBocifety of Arts,* 
in which it is stated that he has for two 
year9 used Ihe earth as one half of the 

* The substance of It is gl&en in a subsequent 
prtlctei p» 407 .—Ed. M. M. 


electric circuit, in the telegraph used on 
the Blackwall railway, and thfa paper 
has been quoted in various periodicals. 
This discovery is evidently not considered 
a secondary object, from the promiiihnce 
given to the advantages said to arise from 
it, viz., “ lJt. one wire is saved in each 
circuit, thus diminishing complexity and 
cost; and 2nd. The earth acting as a vast 
reservoir of electricity, the resistance 
offered to th<* transmission of the electri¬ 
city is vastly diminished, and the battery 
is able to work through a much greater 
distance, with a smaller wire.” As I am 
much interested in the subject, I beg, as 
a particular favour, the insertion in your 
valuable journal the following reasons 
for doubtiqg the correctness of the two 
years' dale. 

1st. If this discovery was made two 
years since, why was it not patented at 
the time f A discovery of this import¬ 
ance to the pursuits of Messrs. Cooke 
and Wheatstone w r as certainly well worth 
the expense; hut still this was not done. 
Nay, more, these gentlemen took out a 
patents this very time for improvements 
in their telegraphs, {sealed, July 7,1841; 
specified, January 7, 1842,) in which 
not the slightest allusion is made to the 
earth as part of the electric circuit. 

2nd. In the spring of last year Mr. 
Cooke published a book upon electric 
telegraphs in connexion with cailways, 
in whlbh, when mentioning* the number 
of wires necessary, not the slightest al- 
lusitgt was majfe to the earth as part of 
the electric circuit. 

tlie* 2nd of June last, Mr. 
Bain and myself publicly 
showed in Hyde Park, the great ad¬ 
vantage of using any body of natural 
water, or the moisture of the earth as t 
oJfp half of the electrio circuit in the 
construction of electric telegraphs. If 
to the ends gf the metallic portion of the 
circuit large surfaces of metal were at¬ 
tached, in contact with the wate/ or mois¬ 
ture, they delivered the Eiwrent from the 
wire to the moisture, and from the mois¬ 
ture to the wire; and this was noticed 
in, I believe, every periodical ypblished 
in London *Within the week, including 
the Mechanics' Magazine, which notice 
•was thus* circulated, unquestioned by 
these gentlemen, cither as to the priority 
or originality of this discovery; and 1 
think it shows bad taste in them now 
to endeavour, in this not very straight- 


• *v -,°“ 

Alexander 
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forward way, to claim that which I really 
believe dots not belong to them. It is 
usual, I believe, for those who first ascer¬ 
tain and publish 0 * new scientific truth to 
be considered as the discoverers of the 
same; but'if third parties, after twelve 
months* knowledge, add twelve months* 
silence, are allowed to claim the prece¬ 
dence for twelve months, original disco¬ 
verers will never be safe. This is ex¬ 
actly the position of Mr. Bain add my¬ 
self, for we do not pretend to have posi¬ 


tively ascertained the use of the mois¬ 
ture of the earth, as part of the electric 
circuit, until the early part of last year, 
whereas, Mr. CookeT now comes forward 
tor the first time, and says, that “ he has 
used it efficiently for about two years t 
on the ^3 lack walk railway !’* 

I am. Sir, 

Your obedient servant, 

Tiios. Wri&ht. 

Thistle Grove, Rrompton-road, 

' May 29, 1843. 


IMPROVED MODS OP RINGING PEALS OF DELLS. 



Sir,—It wiy^I believe, be admitted 
on all sides, that the present alymrd sys¬ 
tem of bell-ringing as practised in ourca* 
thedrala, churches, &c., calls loudly for 
improvement, some prevention, in fact, of 
the extensive injuries which the towers 
are continually receiving from jhe vibra-< 
tion of so heavy a body, being in ueveyal 
instances some tons in weight. Accord¬ 
ing to my view of the matter, the foolish 
mode of knocking the bell against the 


tongue is something like the plan of 
those wiseacres, who hoisted their cow 
upon the house-top ia eat the grass 
which grew there. o 
I prefix a sketch of a plan which-I 
designed a ‘short time back, for ringing a 
peal of bells by Cleans of hammers, de¬ 
tached entirely from them—the bells 
themselves being stationary. This will* 
be found to codibine several advantages,' 
besides annihilating the evils abovemen- 



TIIB ELECTRIC TELEGRAPH. 


467 


tioned. Not the least is, that skilled 
labour is not required for their manage¬ 
ment ; any person may ring them, who 
has strength for the task, which is well 0 
known is not the case with their present 
construction, as few men arc good ringers, 
and only attain perfection fly considerable 
practicif. In' this case also, they may be 
.altered to any particular change i» a few 
minutes, find the intensity of the blow of 
the hammers may be regulated lo the 
greatest nicety. A reference, to the 
sketch will, however, give your readers 
a better idea of,my views upon the subject. 

A is one of a row of bellg {it is firmly 
bolted to a beam, so as not to allow of its 
moving; B is a short pedestal, which 
supports a short shaft, carrying the lever 
C, with the hammer attached, which works 
inside the bell; also the lever D, carrying 
a weight for bringing down the hammer 
upon the bell; £, the lever, by which 
the alternating imfjdh is given; F is a 
drum, keyed upon a shaft, which runs 
alongside the row of bdlls, and is driven 
by a strap,’ from another below, which 
has a winch attached*for driving it. On 
this shaft arc fixed a set of cams, (bne of 
which, C, is shown,) which, upon the 
revolution of the shaft F, catch tne lever 
£, and lift the hammer, the counter¬ 
weight, bringing it down upon the bell, 
w r hen released from the 'cam; H is«a 
slight shaft, fixed in suitable bearings, 
Carrying a spring K, which is so fixed rfis 
to keep the hammer off the bell, when It 
has fallen. ■ L is» a rod communicating 
with the room below, and connected with 
the shaft H, in such manner that a 
pull in either directioy will increase or 
relax the tension of the spring K, so as to 
modulate the blow of the hammer to any 
required degree. It is fitted with a han¬ 
dle at its lower end, and also a plate hav¬ 
ing a set of holes drilled through it, for 
the purpose of hooking it on a pin, at 
any requisite height, for a small 6et of 
bells, such m^tre used in village churches. 
One man at the winch wife be amply suf¬ 
ficient. 

To change the time of ringing of each 
bel^ a slight shift of the cam belonging 
to it, in either direction, will accomplish 
this. The greatest advaytagS, however, 
which would accrue from tflb ule of a 
plan upon this principle is, the doing 
away with all vibration, which has de¬ 
stroyed a great number of steefcles. Iam, 
•jours truly, William Johnson. 

Preston, May 24, 1843. m 


THE ELECTRIC TELEGRAPH—MR# COOKE’S 
IMPROVED SYSTEM AS APPLIED TO THE 
GREAT WESTERN RAILWAY.* 

[From a Paper read before the Society of Arts, by 
Francis Whishaw, Esq., Secretary.] * 

Mr. Cooke has recently invented and car¬ 
ried out on tlA GrcA Western Railway, a 
plan of suspending the conducting wires In 
the open air from lofty poles. About ten 
miles of telegraph are thus completed: and 
I will nowedescribe the details of this plan, 
which will, beyolfd all doubt, supersede every 
other method. • 

Its leading advantages are— 

1st. Diminished cost. 

2nd. Superior insulation; and, 

3rd. Facility of repair. 

The old plan consisted of laying copper 
wires, covered yith cotton and carefully var¬ 
nished, into smooth iron tubing, with fre¬ 
quent arrangements for obtaining access to 
the wires, and for the facility of examination 
and repairs. 

* The tube, after being carefully tarred, was 
either buried in the gronnd or fixed on low 
posts and covered with a woodeu rail. This 
plan will still be occasionally applied, in 
conjunction with the new one, in tunnels, 
towns, &c. 

The cost of the original plan stands nearly 
as follows;— 

Prepared j tube, varnished within and £ >, d. 

without, Sid. per foot. 115 10 0 

Six copper wires, covered and varnished, 

at 01. 15*. per mile. 40 10 

Labour and carriage per nnle. 21 0 0 

Iron fittings, boxes, Ac. ID 0 0 

Tar, pitch, ppint, rosin, and sundries... 15 0 0 
Posts and rails, at 3&U. per foot, includ¬ 
ing fixing. 77 0 0 

Jtfaklng th# total cog mile.£287 6 0 

To .which a per-tentage for cosualties f 
profit to the contractor, and the price of in¬ 
struments, remain to be added. 

Hie present plan of suspension may be 
estimated thus:— 

Drawing posts, with winding apparatus, £ i. d. 

per ifclc. 48 0 0 

Cast iron standards with insulators (22 

in a mile.) per mile. 52 0 0 

Labour in fixing andgmlnting, per mile .12 6 0 
Anti corrosion paint and tar, per mile ... 11 0 0 
Carriage tools, ami sundries, per mile ... 13* 0 0 

Cdhtlngencies, per mile • •• III Ml ••• II.UI ... 13 0 0 

——— 

Total....".. £14 9 6 0 

making a reduction of about 50 per cent, in 
favour of the present plan, and a still grater 
advantage in favoar of the permanence or tho * 
work. 

The present qpethod of proceeding in lay¬ 
ing dowji tho telegraph is, first, to fix firmly 
jl) the ground at every 500 or 600 yatds, 

* For previous acrouuts of the Electrical Tele¬ 
graph, see Meek. Mag., vol. xxxiii., p. 181, and 
voi. xxxiv., p. 433. 
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strong po&ts of timber from 16 to 18 feet in 
height, by 8 inches square at bottom, and 
tapering off to C by 7 inches at top, fixed 
into stout sills and property strutted. At¬ 
tached to the heads of these posts arc a num¬ 
ber of winding apparatus, ( corresponding 
with the number of conducting wires to be 
employed, and between every two of such 
posts, upright wooden standards are fixed 
about 60 or 70 yards opart. A ring of iron 
wire (No. 7 or 8) which hap been* formed by 
welding the short lengths in which it is made 
together, is then placed upon a reel carried 
on a hand-barrow, and one end being at¬ 
tached to the winder at one draw-post, the 
wire is extended to the adjoining draw-post, 
and fixed to its corresponding winder at that 
post; by turning thf pin of the ratchet- 
wheel with a proper key the %ire is- tighten¬ 
ed to the necessary degree; thus the greatest 
accuracy may be attained in drawing the 
wires up till they hang perfectly parallel with 
each other. To sufficiently insulate the 
wires so suspended at the point of con¬ 
tact with the posts is an object of indis¬ 
pensable importance, as the dampness of the 
wood during rainy weather would otherwise 
allow the electric fluid to pass off.freely into 
the earth, or into an adjoining wire, and thus 
complete, the circuit without reaching tho 
distant terminus at which the telegraphic 
effect is to be produced. In this, indeed, lies 
an important feature of Mr. 'Cooke’s inven¬ 
tion, as the mere idea of supporting wires in 
the open air from poles, trees, or church 
steeples, is the oldest on record. To effect 
this object, at the draw-posts wooden boxes 
are employed to euclose that portion of the 
post to which the winders are attached, and 
small openings are left for the free passage* 
of the wires, without risking any contact 
with the outer box. The standards adS 
furnished cither with covers parted off by . 
an overhanging roof between each wire, and 
again between the lowest wire and the earth, 
or by a series of metal shields. An »yc of 
metal, with a slit on the upper side, torrns a 
hook to support the wire; and to insulate 
the wire from the hook, which mi^ht other¬ 
wise vet as a conductor to the dampness in 
the wood, a ( split quill is slipped over tCie 
wire on which it rests. The whole is then 
carefully painted with severaP coats of anti¬ 
corrosion paint; or asphalte varnish may be 
employed for the wires. When the wires 
are to be varnished, they hre unhooked from 
the upper ends of the standards, and lowered 
to nails temporarily fixed to receive them 
toward the bottom of the posts. t \ painter 
furnished with a can of paint hung on hit 
shoulder, a brush) and a, piece of felt, ta^es 
each wire and rapidly coats it, when it is 
againhookedup in its position.at the tog&f the * 


standard. This is the simplest and cheapest 
method now adopted. But for long distances 
Mr. Cooke cmployi earthenware or glass 
,for his insulation, and cpst-iron standards 
and posts with ash tops, for drawing and 
suspending the conductors, which, instead of 
singlce wires, wifi be strands of six or more 
wires twisted together. For vci,y great 
distances, when \ ery superior conducting 
power will be needed, a copper vtfre will be 
placed in the centre of the strand, aud whilst 
it adds* but little to the weight, it will more 
than double the conducting power thereof, 
the nnnwirf still giving the neecssarystrength 
to resist tension. The relative conductive 
powers of copper, and the softest iron wire, 
are nearly as 7 to 1. Various methods are 
adopted iu passing under ■bridges which an¬ 
swer the purpose of draw-posts, the winders 
bciifg fixed to a piece -of wood partly let into 
the brickwork to avoid damp, the greatest 
enemy to electric conduction. These earthen¬ 
ware insulations are introdqced between the 
winder and wire. Mr. Cooke also intends 
to use caps or box<*s of earthenware to ,sur- 
m(flint the iron stundords. At Slough, for 
half a mile in approaching and passing by 
the station, east-iron standards and draw- 
posts ^‘re employed, the effect of which is 
remarkably light and elegant. A line of six- 
wires is there completed, and in crossing 
over a earring, sliecl immediately opposite to 
the station, the wires arc stretched over a 
length of 488 feet without' any intermediate 
support, and so accurately are they arranged, 
that no difference is pcrceivuble in their 
pr-allelism. The draw-posts in t'*ia in¬ 
stance are half a mile apart, although the 
line is slightly curved. In passing over a 
station or an accommodation rood, or in 
crossing the railway, loftier standards are 
employed, which abruptly lift the wires to 
the height of 25 to oO feet in order to clear 
objects pacing below. In the latter case 
lighter wires are employed, that the tension 
out of the direct line of strain may not draw 
the standard from the perpendicular. 

"The ordinary precautions of charring, 
pitching, and kyanizing the posts art care¬ 
fully attended to; but in case of the decay 
of a standard near the earth, xh~n it is only 
necessary to pnfvide a new piece for the bot¬ 
tom, to which the upper portion can be 
spliced. The method of letting the stand¬ 
ards into the earth is. novel and'Convenient. 
For this purpose Mr. Cooke employs a 
boring "tool ’accurately agreeing in size with 
the iron-standards, and rather larger for the 
wooden ones. The level, taken from the 
rails, gives the depth to jyhich the standards 
are to-be Kink, which is chalked on the 
boring tool]; and in the course of a few mi¬ 
nutes, where the soil is suitable, the hole is 
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opened and the standard fixed, and rammed 
^ closely round the sides without the soil befog 

* disturbed. • 

An admirable point in this system is, its 
adaptation to cases where a telegraph is only 
occasionally required, as in jhc repairs of 
railways, when one lino is temporarily closed 
on the falling of a bridge, or slipping of an 
embank me as on the Croydon liue. • The 
materials being in store are conveyed to the 
spot, the holes bored for the posts, the,wire 
strand run out, and a telegraph is^working 
in a few hours. Upon the necessity ceas¬ 
ing, the strands arc again wound up, ftie 
posts lifted and sent again into store, in rea¬ 
diness for the next emergency.* 

The last advantage which need be noticed . 
in conAexion with this very Important step 
in the invention arises from the very perfect 
insulation from the earth. This allows *of 
the employment of the earth as half of the 
conducting circuit, without risk of the cur¬ 
rent finding a shorter cyursc through some 
imperfectly insi'luted*point. For nearly two 
years *Mr. Cooke has tried this plan suc¬ 
cessfully on the Blackwall Railway, and 
since on the Manchestei^and Leeds Railway; 
but where, as in these instances, the wires 
arc enclosed in an iron pipe, there is ftways 
danger of a contact either partial from a few 
drops of moisture, or perfect from the metals 
of the wire and pipe touching, in which case, 
as before observed, the electricity takes a 
short course instead of performing its entirf 
circuit, and no signal is given at the distant 
terminus though appearing very strong at 
the pofnt whence it sets oxit. With tHfc 
wires susfiended in the air no sueh danger 
exists, whilst two advantages spring from the 
employment of the espth as a conductor:— 
1st. One wire is saved in each circuit, 
thus diminishing coraplejityoand cost. And, 
2nd. The earth acting as a great reservoir 
of electricity, or as some think <*s an excel¬ 
lent conductor, the resistance offered to the 
transmission of the electricity is vastly di¬ 
minished ; and the battery is able to wiyk 
through a much greater distance, with a 
smaller conducting wire. 

It is thus that the apparatus exhibited can 
be made to $ork with two^gircs only.' , 
An important point to observe in this ar¬ 
rangement, next to good insulation along the 
line, is to have'the brarfeh wire, going from 
the instrument to thd earth, brought into 
connexion with as a large a surface ps pos¬ 
sible. At Blackwall tlii% is effected *by 
simply uniting the branch win? to the gas 
pipe which lights the Telegraph Office. This 
pipe is in connexfbn at numerous points 
with the engine, and is a continuation of 

• many miles of gas pipe in me ground, 
also gasometers, water pipes, &c. On the 


Great Western it will be connected frith the 
engine that pumps the water at Slough, and 
also with the gas gipes at Paddington, 


THE SMOKK NUISANCE. 

The following is the substance of a report 
by the Sub- cominittec of General Commis¬ 
sioners of Police of Edinburgh, appointed to 
visit Glasgow, aiqji to report on the best 
means used there for preventing the smoke 
of furnaces: 

“ In compliance with the remit from the 
board, your committee, consisting of Messrs. 
Cassels, convener, Tullis, Veiteh, Thomson, 
and Miller, beg to report, that, on the 20th 
April, they proceeded Glasgow to make 
the necessary instigations and inquiries as 
to the practicability and best mode adopted 
in tliat city for the consumption of the smoke 
of the furnaces of manufactories and other 
works. Prior to this, arrangements had 
bccti made as to the works which were to be 
visited. The committee also requested Mr. 
Charles Dick, brewer, to go with them, 
and a deputation from the Stockbridge dour 
mills also accompanied them. 

“ The committee, on their arrival at Glas¬ 
gow, found Bailie Alston waiting for them; 
and they would here express their thanks to 
that gentleman for the attentions shown by 
him. 

“ Accompanied by Mr. Butler, they prow 
cceded to Messrs, ifonldsworth’s manufac¬ 
tory, at Ajiderston, where there are two 
furnaces, fitted upon Mr. Williams's princi¬ 
ple, under boilers which supply steam to an 
qpgine of eixty horsepower. 

“ These furnaces wgre repeatedly stocked 
wjth jJfVsl^uel, in prcse.ncc of the committee, 
and little, indeed no black smoke, was emitted 
•from the top of the chimney-stalk, so long 
as the patent woh applied; but, in order to 
test the matter thoroughly, the committee 
got thonatent principle stopped off from the 
furnace, and, immediately, dense volumes of 
black smoke issued from the chimney-top. 
These trials were Repeatedly made with the 
same uniform results. * 

The committee had a long conversation 
with Mr. Houldswortli, who stated, that lie 
had used the patent for above two months ; 
that it is the only practical mode he has ever 
seen of thoroughly consuming smoke. Che 
patent answers well, and he decidedly ap¬ 
proves of it. There is no defect of power 
in ijilng it. Ho has not yet been able to 
notice any gVeat saving of fuel; but, still, 
there is a saving of fnel in using it, as he has 
always worked ^his^fumaCes on the most 
. economical principles. • : 

“ Mr. Houldsworth’s statement was cor- 
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roborated in every respect by the furnace- 
stoker, who stated, that he kept up the steam 
quite as easiljsby the patent furnaces as by 
tlie old ones. • 

* 44 The committee noticed that the coal 
used at this manufactory was drost. 

“The committee also visited Messrs. John 
Denniston and Co.’s Spinning Mill, at Mile- 
end. Here Mr. Williams’s patent has been 
used for eight months. At this manufactory 
there are four furnaces under toilers sup¬ 
plying steam to a ninety horse-power en¬ 
gine. • 

“ These furnaces were minutely examined, 
and were frequently supplied with fresh fuel 
in presence of the committee, and no smoke 
was given out at the chimney-stalk; but, 
the instant the paten# principle was shut off, 
dense volumes of black $m«ke issued from 
the top of the chimney. 

“The committee also visited the Shandon, 
steamer, lying at the Bromielaw, which is 
fitted up with an engine of eighty horse¬ 
power, supplied with steam from two boilers 
furnished with Mr. Williams’s furnaces. 
These have been used for two months. 

“ No fires were under these furnaces, and 
this afforded the committee an opportunity 
of minutely examining their principles and 
construction, with which they were very 
much satisfied. 

“ Captain M 4 Lean, the commander of the 
Shandon, stated, that there is no smoke 
emitted from the funnel of the vessel. That 
he has the same quantity of steam generated 
by th6 patent as formerly by the old furnaces; 
has the same number of revolutions of the 
paddle-wheels and piston strokes per minute 
as formerly; and bus proved the certainty 
of this by using a stop-watch. There is i 
considerable saving dt fuel, by using Mr. 
Williams’s patent, to the extent f»f fftteeh 
per cent. This has been proved by weighing # 
the coals. 

44 George Lang, the stoker of the steamer, 
corroborated what was stated by typtain 
M'Lean. That there is no smoke* at all 
from the furnace. There is the same power 
of steam, and, less coal* being 4ised, the 
saving on this article is twenty-four cwts. on 
the voyage from Glasgow to fireenock and 
back. #* 

44 The committee also visited the works of 
Messrs. Kerr, Nelson, and Co., engineers, 
whtye the patent furnaces are made, and had 
’the information and explaifbtions of Mr. Kerr 
thereon. 

44 Such, then, is the state j)f facts aa«een 
by your committee, and they now bjg tote- 
port, as their unanimous opinion,— 

44 That the patent furuace’of M r * Charles 
Wye Williams effectually consumes smoke, 
and . is the most effective mode knowji for * 
consuming the smoke pf manufactories. 


44 This result appears to exhaust all in 
which the commissioners of police have any 
interest regarding^ this matter. But your ■ 
committee are also of opinion: 

44 1. That there is no loss of power by 
using Mr. Williams’s patent. 

“ # 2. That fliere is a considerable saving 
of fuel. * % 

44 3 # That small coal or dross is preferable 
to great coal in using this patent. 

44 In conclusion, your committee would 
recoifimend to the Board to vote a sum not 
exceeding £ , for the purpose of assisting 

in«the ejection of one of Mr. Williams’s 
patent furnaces to be fittedmip in one of the 
manufactorie* in Edinburgh, in order that 
the public and manufacturers may be satis¬ 
fied of the practicability of smoke • being 
consumed.’’ 

ON THE MEANS EMPLOYED IN DIFFERENT 
COUNTRIES FOR THE PROMOTION OF 
MANUFACTURES AND IWB MECHANIC 
ARTS, AND OF TH ^INTELLECTUAL IM¬ 
PROVEMENT OF THEIR CULTIVATES. 

[From an Address delivered by Professor Upche, at 
the Exhibition of American Manufactures, Octo¬ 
ber, 1842, published ft length in the 44 Franklin 
Journal,” and deserving of universal attention 
for ffs sound and enlightened views.] • 

The traveller in the deserts of Syria, rest- ^ 
ing at one of those few favoured spots where * 
the turf shows the presence of the refreshing 
well, and the date palm*gives him shade, 
tads himself amid the ruins of a great city. 
Broken columns—architraves, and fragments 
o£ pediments half imbedded in the^tand— 
heaps of ruins, indicating the former exist¬ 
ence of nfossive structures, and deluding him 
with the idea that even now he may trace the 
extent and form of th* space once occupied 
by the dwellings of men—all .speak of the 
magnificence, tHfe geondeur, and the vastness, 
of a great commercial capital. He is amid 
the ruins qf Tadmor of the wilderness, Pal¬ 
myra, the great commercial emporium of 
former days—now part of the greater desert. 
H#re was once the entrepot of the commerce 
of the east and west, and here arose a city 
—as it were, one vast temple to that com¬ 
merce which linked together lfr^far east and 
West. 4P’* 

Amid the lagunes and marshes at the head 
of the Adriatic the gorgeous fane and splen¬ 
did palace are reared^ and the varied orna¬ 
ments of a florid architecture are lavished to 
deeprate theshomes of the merchant nobles. 
The very dUgculfties of the site are made to 
contribute to luxury: no noise of wheels 
disturbs the quiet of home, or the hum of 
business on the Rialto, out tfce luxurious 
gondola glides silently through the vast canals 
which connect the distant quarters of tibia* 
queen of the sea. Commerce has been again 
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at her work. Civilization has advAced 
westward; and while Tadmor is crumbling, 
and the sands.of the desert are gathering over 
its ruins, Venice is rising from tUo waters, 

. the pew entrepot of commerce between the 
east and west. 

A new route is discovered, by which the 
products of the agriculture and arts of India 
are conveyed to Europe; conftnercc departs 
with prosperity in hdl train, and Venice is 
given over to the destroyer. # 

In the early periods of history these 
changes were few, their progress was gra¬ 
dual, like the slow changes of the sccnfes of 
a diorama: ages elapsed before the tide 
ceased to set through Palmyra. In modem 
times the chan gen are like those of the kalei¬ 
doscope, sudden and Striking. • Agriculture 
changes its objects or its methods—manu¬ 
facture spring upland flourish, or decay— 
the arts find new seats and new subjects for 
their exercise—commerce, which conncots 
the producer and the consumer, runs in new 
channels. Cities greater than Tadmor or 
Venice spring u;i, the creations of a new 
civilization. % • 

Increased production, whether in agricul¬ 
ture or manufactures, is *so obvious add 
powerful a source of prosperity to a country, 
that we naturally lookewith interest upon 
every circumstance which may affect jL en¬ 
deavouring, as far as may be, to understand, 
jthat we may aid. While all are agreed as to 
the necassity*for cherishing agriculture, ma¬ 
nufactures, the mechanic arts, and commerce, 
as the essential elefhents of national wealth, 
few agree as to the means of protection? 
One would think that by this time facts 
enough jutd been accumulated to settle aU 
doubts, and to establish a science whosfi 
principles should bet as well ascertained as 
those of the philosophy of nature. But the 
passions, prejudices, Und interests of men 
must be overcome before they desire to find 
the truth; and then all the difficulties remain 
of interpreting the results of complex expe¬ 
riments, and of assigning the jus influence 
to each of their numerous and varied attend¬ 
ant circumstances. 

It is conceded, in every civilized cornmft- , 
nity, that the products of its agriculture, 
manufactures, and arts, should be brought 
as nearly as possible to p erfec tion, and that 
improvement is the necessSf^onsequence of* 
the increased intelligence of those who follow 
the various callings connected with them. 
Avoiding, then, debated * end debateable 
ground,, ahd planting ourselves upon that 
which is flilly and fairly our owrf, it iflay he 
profitable for us to considef thameana em¬ 
ployed indifferent countries for the pro¬ 
motion qf mamfo^ftres and the mechanic 
arts , and of the intellectual improvement of 
their cultwators. I 


From this general survey we may derive 
materials for a comparative estimate of our 
own efforts—encouragement it raa? be, or 
stimulus to increased exertion; hints of new 
lines of usefulness, or assurailfce that perse¬ 
verance in those fh which our efforts are ok 
ready directed will ultimately be crowned 
with success. In a covjptry like this, where 
public opinion iSakes, alters, or repeals the 
laws; there is always reason to hope for the 
success of what is right. It may not come 
this moment, nor the next; but, as sure as 
the darkness of night heralds the approach 
of dawn, which ccirifies the coming noonday, 
so surely will truth Anally prevail where 
public opinion rules. 

The principle of voluntary association by 
which, in the United States, we obtain some 
of our best results, is derived from the coun¬ 
try to which we owe oftr origin. It is im¬ 
perfectly understood on the continent of 
Europe, and is but feebly applied even in 
those countries where a semblance of politi¬ 
cal freedom exists. The government too 
often assumes the power to direct the mind 
and to control the will. 

Prussia has undertaken to show what an 
41 enlightened despotism ” may effect; and 
the results of her combined educational, mi¬ 
litary, political, and religious system yet re¬ 
main to be fully developed. The rulers have 
had their preferences in regard to the encou¬ 
ragement of different departments of agricul¬ 
ture and the arts. At one time, the silk 
culture, and the manufacture of silk and 
porcelain, were especially patronized; nfr 
another, brass and iron founding, and the 
culture of the beet, and the manufacture of 
sugar from ft. The minutiae to which the 
government descends may be perceived from 
the fact, tj|at licenses, to follow trades and 
occupations, the results of which concern 
human* life, (as those*of the druggist and 
cMnniSt, of the architect and builder, of the 
^jnason and carpenter, and even of the well- 
* digger,) can only be had upon an examina¬ 
tion upon certain preliminary acquisitions, 
deemed essential to the prosecution of each. 

The ltcommendation of general measures 
for promoting the interests of the useful arts 
is entrusted to a technical commission con¬ 
nected with one of the departments oft the 
gofernment. A society is also permitted in 
Berlin, which takes cognizance oHuventions 
submitted to it,%hich meets at stated times 
to discuss reports upon alleged inventions or 
improvements, and under the nominal pa¬ 
tronage of which if monthly journal is pub¬ 
lished. To provide for the technical instruc¬ 
tion^ those whifcintend to follow mechanical 
employments,* schools have been established 
in many of the provinces, to be entered after 
the usual period of elementary instruction is 
passed, and bfefore an apprenticeship is com- 
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men find, or during its first years. The most 
promising pupils of these schools are trans¬ 
ferred, after serving a portion of the time of 
their apprenticeship, to a central school, at 
Berlin, wheresthey receive, free of expense, 
instruction in the branches which may .fit 
fliem tor the occupation of machinists,* 
founders, and the lij|e. Architects, builders, 
and engineers have a similtr public institu¬ 
tion, for the preparation of the members of 
their professions. The Trade Institute of 
Berlin turns out annually a class of well- 
educated young men, whose influence on the 
occupations which they Anbracefiiust ulti¬ 
mately be of the hightst benefit. 

The plan and execution of -that great 
scheme of uniting the States of Germany, 
once loosely*connected by political ties ui a 
commercial league, is due to Prussia, and 
now the toll-league embraces nearly all the 
States of the old Gcrmag empire, except 
Austria. A uniform scale of duties is adopt¬ 
ed by all, and import duties are collected at 
the frontiers, to be distributed in proportions 
agreed upon by the several parties. 

Austria, has her way of encouraging ma¬ 
nufactures and the mechanic arts, different 
from that of Prussia. Her manufactures of 
porcelain, of iron, of linen, of sugar, arid of 
chemical products, have in tun^ been aided. 
Her quicksilver mines and porcelain manu¬ 
factory belong to the government, and the 
former are worked by a .corps specially or¬ 
ganized for the purpose. The government 
has established trade sehoMs, like those of 
Jkrlin, m some of the provinces, but their 
great Poli/feehtiic huttilulion is in the capital 
itself. No expense, has been spared to col¬ 
lect in this establishment the brftt specimens 
of the materials used in the arts, of the tools 
and machines, (or models of them,) employ¬ 
ed in the different manufactures, tml of the 
products of industry.* All are used.for the 
purposes of instruction in thF tefihniaal 
schools, aud are accessible to the mechanic. 
One portion of the immense structure is oc¬ 
cupied by the rooms devoted to these collec¬ 
tions, and to models of architecture^ of va¬ 
rious kinds, and of different countves. In 
one of them is a model of that admirable 
structure, now lost to 9?, the work of an 
American mechanic, the wooden bridge at 
Fairmount: aud it would be, curious if,<pne 
day, a PRnadclphian should bring back a 
copy of it, to plncc in the hall of the Frank¬ 
lin Institute of Pennsylvania. 

^*he late emperor, when heir apparent, 
vieing with that departnftmt of the govern¬ 
ment which had charge of the polytechnic 
school, collected for liims^Jf a vast museum 
of materials and products of*thc arts, pre¬ 
senting not only the results of Austria^ but 
of the world— a standing exhibition of the 
works of the useful and decorative arts. 


He stranger must be struck with the 
magnificence of the pile thus reared by im¬ 
perial munificence, as the temple of the use¬ 
ful arts; and as, entering the spacious gates, 
he passes through the halls devoted to ele¬ 
mentary instructiAi in science and languages, 
to the higher hrauches \>f practical science, 
through the laboratories, only rivalled by 
one among otwselves, through the extensive 
range of rooms for tlfb display o( materials 
of the arts, of models, of fabric^, of ma- 
chined—through the workshop, whence some 
of the most accurate instruments have pro¬ 
ceeded—through the immense galleries, de¬ 
voted to a standing exhibition of the arts, 
manufactures, and agriculture of Austria— 
he canmtt but admit tha^. in this , at least, 
the government bus riscly appropriated the 
means derived from the people for the 
people's good. % 

It is admitted by all, that, in the arts de¬ 
pending upon chemistry, the existence of that 
institution has already produced important 
effects; aud it is generally believed (hat the 
view there afforded of the comparative essays 
of different manufivtu^s lias led to the im¬ 
provement which tlie products of Austrian 
industry have exhibited at the Gennaft fairs. 

Whether practical instruction iu the work¬ 
shop should preecd% or follow the theoretical 
instruction of the schools, is a moot-point. 
An Intelligent iron-master of StyriaWhought 
he had found the true solution to the pro¬ 
blem, hy bringii g up his sons, from Jhc time 
of finishing their elementary education, at 
the forge and furnace, and at the end of their 
Apprenticeship sending them to the technical 
schools, (in the contrary, the Prussian edu¬ 
cates for the workshop in the schoo^ requir¬ 
ing each pupil to go through n course *of 
practice there; and in Prcsden, the appren¬ 
tices who are pupils of the Saxon Trade 
School work during utyart of the day, and 
receive their technical instruction during the 
remainder, thifii mixing theory with practice. 
We may admire the efforts of the Austrian 
and Prussian commissions, bat, after all, the 
plodding spirit of routine which clogs the 
limbs of activity in these countries renders 
tKc measure of success of the plans there no 
scale to judge of what would be accomplish¬ 
ed where the load of despotism was not to 
be borne forward. 1W 

’ France has iL-kfed in her scientific career 
since the youth of the nution have drunk so 
deeply of the excitements of political life. 
In Paris, the periodical exhibitions of the 
manufactures of the kingdom are, doubtless, 
nqt without their influence. The Conserva¬ 
tory of A"Aid Trades—a fine array of 
models and machines—chronicles the various 
improvements ‘in each Jpranch of art. The 
lectures of its eminent professors spread be¬ 
fore the ftudent the scientific principles 
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which he is to use A few members m the 
National Institute give a rtpresentation to 
the arts But these die acquisitions of a 
past day The tufling public Hid cxtendtd 
to the School of Arts and Trades m PJfcis — 
the stationary c onditioifof Hi** Sevres poicc 
lam factory—-the* diminished glory of the® 
Gobelins—the attack* m the Clumber of 
Deputit* upon the Iudustri|j[ School of Chi- 
lous— cty nut spell* ot progu^s m tile old 
way of government support, and no new one 
his comc^uto opei ition to uplue it 
It would be e isiei to genu ilise in ugird 
to the United States extending undoes, 
thiough twenty six decrees of latitude uni 
eighty thiu of longitude thm in lection 
to the snull f^rutoiy of Gu it 6ntam If 
an Ln^lishm in s Jgrasc is his e istlc hi* 
workslup is its citulcl The i stablishincnt 
ot Briton md\\itt is not opin eun to 
strangeis lud sti uigei s uity p iss mto m my 
not Accessible to tiwiismcu Keen compe¬ 
tition Veeps men much ismidcr 
llu Mine he tu nun would c arc little foi 
an exhibitor n who b w ml l lmn h lo bis 1 rwn 
the non ot GU^ow oj the eutluy of Shef 
held lie sih nu hu his custom is nor 
his Jlidg s ate to be found it home 11 ic^us 
displays his eutluy m Hu diop, beciuse ill 
guitiiidimti tuiustym i bow loom, but 
he looks t> Vrnmc i i< i lns h m , md his 
igui* in London occupies i smill%op m 
\n obsiuu stuet Muluntosh* uus little 
wlietbei the eolouis ot his dyes suit the 
4 Ghsgow folk oi the 4 Lhuboio guitiy ’ 
or n jt m l Sti lilt doc* not m ike his wooiltu c 
toi the consumption of Dub) 9 

lhe home m uket is comp u ituc ly of lit 
lie uppmtanee Ivcty min indeivouis to 
"lrnpiou is fist is he cm to Miipi s 9 dtis 
miglihom — t) ke t p is tu a he cm, tin 
isceu uuy which skill, oi tilent, or eij ilil 
may hwe given Uwu llu Attempt ot the 
Uutisli Association at Ncweistle to bring 
togetbu the products <*/ tlte uts and manu¬ 
factures, was but very paitiul'y siiecesstul • 
and it was thought that it thib i^d been mailt 
by pi ac tie il rnste id of scientific men, it would 
have failed entirely 

Au wt to mfu fiomthis, that exhibitions 
and pollution* in the arts, and the diffusion 
ot knowledge m legucl to them au ill use¬ 
less 7 } iiijdiuj is the w oik shop of tlu woild 
lo what purpose do weasniL to piumote that 
wlucK cau and will ( takc cate ot itself 7 Let 
us examine this argument a little Are we 
suie that things ini^hf not be be flu undei a 
different system, even in I ngland 7 Mho 
shall say what pi ogress the Inglith nrtnu- 
factuieis and mechimc*#rtigjit hgve made, 
bad then enugy beiu aided by greatci pub¬ 
licity— by greatc^ facilities foi comparison 7 

♦ Query Kuaantf—L® Kl# M 


One thing may positively be affirmed, that 
no patriot would exchange the neglect ot 
education on the part of miny of *htir opu¬ 
lent mechanics and mumfietuieis, of self- 
improvement out ot the immediate line of 
the woik*hop, of good m inner* and address, 
for the strikingly levtise tiait which obtfins 
among so many of our men of equal le- 
Bources in the arts Education m ike a me¬ 
chanic * s iys the objector Watt w is edu¬ 
cate d a sui veyor— Vrkwi ight i b irbu— and 
)ct the one w i* the gieat mventoi ot tht use 
ful toini oi the steam engine, mil the otliu 
of the Jinny Vh it use of *< hools foi spe¬ 
cial insti u< turn in nua h nut* > I ln s objeetiou 
DMght, peihips, have some foiu, it ill uieu 
wen Walts’and Arkwlights, ifthuewircno 
common miud? to ti am It w*md have more 
forte it thcie wen no education but to make 
certain foim* of lct^i*, md to constiuct 
sentence.*, tud^o iddnumbtis Away with 
such limited view* of educition’ Wen 
Watt* powers oiobsciv anon ml reflu turn 
not educated Wcie ViUiqJit s poweis 
of invention not educited 3 Then live * show 
how the cutumst antes in which they uerc 
plotul uluiatui them loi their vciy inven¬ 
tions 

But it this argument is worth anything, 
it i* woith c utying to its full consequence 
Because fiumtt was brought up a black¬ 
smith Luken* a tuinu, Bildwm a |t welle t, 
Meiink a met chant, md Morns a diiigj^t, 
wc should mihe linguists by putting oiu 
sons to tlu invil me liuueiuis by itquinng 
them to follow the plough biuldcrv of loco¬ 
motives md tfcam engines, and machine 
mikm by appi enticing them to the details 
ot fibguowoik, ot Accounts oi ot phu 
nidcy lhis seems tl t legitim lie inference 
fiom the argument ot tbost who because 
• Ln^hsh^iuuiutictutus md nuehmie* ate 
giea(j m then line spwould c sc hew sc hools, 
glee tau i s* c ibnuts md exhibitions Ask the 
nun themselves whom 1 hive refused to, 
how /Aty would desne to educate their son* 
—how they wouhl wish to have been edu¬ 
cated were then live * to bi p i*&c d over ag nn 
IL ir 9 fiom them tlie difficulties which tlicy 
hive unounttud toi want ot a different 
schooling He^ from them the emum- 
stMitts which hive really givm tliei* their 
yhooling I he school of life and piaetiu 
is one ot the hardest m whiehScn au edu¬ 
cated Mer* who an educated m it nc 
phnting m growing time, and may be con¬ 
sidered happy indeed it they reap before 
winter # • 

But hive no attempts bee n m ide iu Bri¬ 
tain to unpiQve the mechanic as an intellec¬ 
tual bung \ lTotessor Anderson of the Gl is- 
gow Iflnveisity, dissitisfnd with the nauow 
regulations which constrained the institution 
to which he belonged, left by will his ap- 
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paratus and a small legacy to found a more 
liberal school. Dr. Birkbeck endeavoured 
to make this small foundation available for 
the instruction of mechanics, and classes 
were opened fontheir benefit in the institu¬ 
tion. Voluntary associations of mechanics, 
uniler various titles, Bprang up under the 
direction of Birkbeck |nd his associates,* and 
for a time promised great thillgs in the cul¬ 
ture of both the adult and the youthful 
mind. They usually combined public lec¬ 
tures in chemical, mechanical, and general 
science, and classes of mathematidb, of Eng¬ 
lish, modern languages, &£., for the sons, 
wards, and apprentices fif members. Many 
of them are still in existence. Some have 
taken root, but are found to Jbe supported 
more generally by merchants of various 
grades than by mechanics. From the ex¬ 
ample of these associations, others for very 
popular instruction have been established, 
giving lectures at moderate rates on geogra¬ 
phy, history, and the elements of natural 
science. 

Some of the institutions for-the promotion 
of the arts award prizes for special excel¬ 
lence in particular objects, to manufacturers 
aud mechanics, and also to the successful 
pupils of their schools. The Society of 
Arts of London, and that of Scotjaiul, give 
premiums for meritorious inventions sub¬ 
mitted to them; have papers read before 
them, by members, on new inventions, and 
the former association publishes its transac¬ 
tions. Each has a meeting *for the public 
award of premiums. The Uoyal Institution 
of London, at its Friday evening meetings, 
calls fftquently on mechanics for lectures,* 
explaining their arts and trades, aifd the im¬ 
provements in them. These and similar 
efforts contribute to diffuse and to increase 
knowledge. If the results seem to be small, * 
lost in the great strAm of improvement 
which ever flows onward; yet in Ainf^Ting* 
with it, they impart at least some small ‘ 
motion to its mighty mass. The collision 
of mind with inind that takes place in these 
numerous associations, is of high import¬ 
ance ; the tendency is to make men %ware 
of their own deficiencies and to furnish a 
motive to supply them, do liberalize the 
feelings, to promote mutual confidence, and 
to produce esprit de corps. These result) 
are of iuestlflfable value in the aggregate. 

Which of all these plans, Revised by the 
intelligence of so many minds, for the im- 
prov^nent,of the useful arts , and of their 
cultivators, have we followed out ? What 
new paths have we opened ? What success 

• The London reader will star! a( this. Some 
person hat been hoaxing the American Professor.— 
Ed* Ml Mi 


has attended our exertions ? Voluntary as¬ 
sociations for the improvement of agricul¬ 
ture, manufactures, and the arts, exist all 
over* our country, not supported, it is 
true, by our great sovereign, the people, but 
c by a few, who are either immediately or re¬ 
motely interested, or who desire to advance 
the Weal of their country. If the eyes of 
this qpost augufit sovereign might but be 
opened to the importance of fostering these 
institutyms ! If for the improvement of tho 
moss, he would but contribute little of 
what he lavishes in raising up the political 
prince# of the land! In the oldeu time, 
the Commons of England gave every ninth 
sheep and cjrery ninth fleece to their ruler, 
to enable him to wage wair; now a large 
portion of our commons? devote at least the 
ninth penny to King Party, to enable him to 
carry on the strife political. Would .that 
they would spare the ninth part of this to 
put down ignorance and elevate virtue ! 


NOTES AND NOTICES. 

Mr. Stuckey's Filtering Fjnchs .—On May II, 
the Karl of Radnor presently a petition from Mr. 
Stuckey, praying that the Lords would inquire into 
his mode of tillering water. His lordship pressed 
thb subject upon the attention of Govertyrient, and 
upon tlic committee for promoting the health of 
large towns, and concluued by saying that Lord 
llroughmn could bear testimony as to the great 
value mid applicability of the process, -i* Lord 
Brougham said that he had been present at an ex¬ 
periment with the model filter, which, although 
only five feet square, filtered thoroughly thb New 
lliver water at the rate of upwards of two millions 
of gallons per day. lie strongly concurred in re¬ 
commending it to Government, and to the Com¬ 
mittee on the health of large towns. Mr. Professor 
Phillips had given evidence of the efficacy of the 
liltraiion, which had the rare merit of getting rid 
of tfie dirt, which accumulating, produces malaria, ■ 
ana occasions great expense in all other systems of 
hltralion. - Globe. * 

Dr. Johnson on Aerostation .— 11 The wings were 
finished, and on a moYning^appointcd the maker 
appeared furnished for flight on a little promontory, 
lie wayed his pinions awhile to gather air, then 
leaped from his stand, f.tul in' au instant dropped 
• into the lake. Jits wings , which were of no usetn 
the air % sustain*# him in the water , and the prince 
drew him to lafid, half dead with terror and vexa¬ 
tion .* 1 —Hass etas. * 

All-powerful Steam.— The British and North 
American Royal Mail steamer, Hibernia , Captain 
JudAns, arrived at Liverpool cm Saturday last. 
She left Boston on the lflth instant, at one o'clock 
iir the afternoon, and Halifax, where she stopped 
eleven hours, on the ISth, at three o'clock In tho 
afternoon. The passage from to Liverpool 

wfts performed in |L*^tfnprecedc*iitcdIy short space 
of 9 days and 12 hours, and the passage from Boston 
to Liverpool, including the stoppage of eleven hours 
at Halifax, In the equally unprecedentedly short 
space of 11 days and 121\purs, br in only 11 days’ 
actual steaming I ller outward pasgpge occupied. 
14 days. _ 

4 r K * - 

Intending Patentees may be supplied 
gratis "with instructions, by application 
(jiost paid) to Messrs. Ifcbertso n and Co. 
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MR. BADGE'S NSW LIGHT. 


[Patent dated Noremlier 25, 1842; Fpecificatjon enrolled May 25, 1843.] 


Thh new light which forms the sub¬ 
ject qf the present patent is a compound 
product of coal gas and naphtha, or any 
ther liquid substance*<ivhicU like naph¬ 
tha, "gives off smoke on being con¬ 
sumed.” That the illuminating power of 
coal gas can be greatly increased by im¬ 
pregnating it with naphtha, or any other 
volatile hydro-carbonaceous liquid, is a 
fact which has been loftg known. Mr. 
Clegg, jun., in his Practical Treatise on 
Coal Gas, p. 200, states thaj 11 if coal 
gas be conducted through naphtha before 
being burned, the light is increased in 
brilliancy more than*fifty per cent." 
And he mentions an experiment of 
this kind, which he witnessed at the 
house of Mr. George Lowe, who took 
out a patent two or three years ago for a 
mode of naphthalizing gas, when the 
effect produced was “dazzling.” The 
light seen by Mr. Clegg could hardly 
have been more “dazzling” than that 
which we ourselves saw the othereby on 
a similar visit to Mr. 1 Jaggs. It was 
literally too “ dazzling"—a clear, steady, 
magnificent light, yet intense withal, to a 
degree of painfuluess. Perhaps, however, 
Mr. Baggs’s claims to originality rett less 
in a- superiority in illuminating power 
over other combinations of coal gas and 
nap'htha* than on his having devised a 
simpler and readier method of effecting 
the combination, and one which admits 
of atmospheric air (a copious supply of 
which is in this case matter of the 
first necessity) being admitted t# the 
compound flame in greater abundance 
than by any other plan hitherto pro¬ 
posed. • 

We have spoken of “coal gas*\as 
being that used by Mr. Uaggs, and* no 
doubt it would he that generally em¬ 
ployed in his lamp; but w« observe that, 
in his specification, he does not confine 
himself to th£t description of gas—he c 
specifies generally all “ inflammable 
gases or vapours.” f 

The mode by which he produces the 
compdtmd flame is represented in the 
accompanying engraviugs, figs. 1 and 2, 
the following description of which wp * 
extract from the author ^specification : — 
“Fig. 1 shows a front view of a*gas 
burner, combined with a naphtha, or 
other lamp, consuming any other fluid 


capable of giving off«smokc in being con¬ 
sumed ; this lamp is shewn in section. 

,Fig. 3. 



Fig. 2 represents a plag .of the same * 
parts; a is tlm gas burner, which is of 
an ordinary Construction, the holes for 
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the jets of gas or vapour being in radial cality in which it is to be placed, and 

directions in a vertical plane ; b b, are there should be means of regulating the 

the wicks of the lamp for consuming position of the burner of the lamp e, in 

naphtha, or other suitable fluid contained respect to the furrier a, in*order that the 

in the lampc, which may be made of any« greatest effect may be obtained in com* 
convenient shape, depending on the lo- biningthe flames of the burners a and b. ,f 
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of tlic burners a and b." If there should 
1m* such means, and if the inventor knew 
of any such means, why were they not 
pointed out ? * 

JVlr. Baggs's patent covers also a new 
kind of glass chimney, which he.con¬ 
siders more suitable to the burning of 
his compound flame than any other. It 
is represented in flg. 3, and thus de¬ 
scribed in his specification: 

“ l*'ig. 3 shows a section of*a naphtha 
lamp combined with a ironical chimney, 
the smaller diameter Of the chimney being 
downwards, and the interior diameter of 
the lower end should be al^out the same 
diameter as the external diameter of the 
wick; and the chimney is to be supported 
at a position above ^he wick, so tnat the 
air rushing into the chimney may have a 
beneficial cifcct on the flame, and cause 
it to burn without smoke, i is the ves¬ 
sel to contain oil, or other suitable matter; 
and j the wick, which is moved up and 
down spirally, as is usual in argand 
burners; ft is a conical frame, on which 
the gallery l, which carries the chimney, 
is placed as is shown. On the outer sur¬ 
face of this gallery is formed a male 
screw to receive the ring m, with a female 
screw; such ring having stems, n n, to 
support the glass chimney; such stems 
carrying a band or hoop, o o, into which 
the glass chimney is placed as is shown.” 


SUGGESTED IMPROVEMENTS IN THE PRO¬ 
PULSION OP 1IODIKS THROUGH WATER-— 
REPLY OF X. Y. it. MR. CH»VKRTON # 
ON MR. PU.DROW’h* ** DISCOVERY.” 

Sir,—Your ingenious correspondent 
Mr. Ohcverton, in noticing the experi¬ 
ments described by me as a confirmation 
of Mr. Pilhrow's discovery, contends that 
the disk in the experiment 1 mentioned 
Was larger than the diameter of die jet 
of water; that the results depended on 
that circumstance; and that haulhc disks 
been^f the same dimensions, the results 
stated couHnot have taken*place; an&, 
therefore, that the idea suggested by me 
relative to improvements in paddle-wheels 
is not tenable. Whatever were the di- 
ameiftions of the different parts of the 
apparatus made use of on the occasion 
mentioned, or what the proportion Be¬ 
tween the disk and the jet, fir whether 
the jet, as you, Mr. Editor, suggest, fell 
perpendicularly, and not horizontally or 


in any other direction, I have not the 
means of ascertaining; but some experi¬ 
ments which I myself made, shortly after 
sending to you my first letter on the sub¬ 
ject, and which I will pow describe, sa¬ 
tisfy me that the principle was a good 
one, and that important advantages would 
be likely to result from its practical appli¬ 
cation. I have not the least doUbt that 
both you, Mr. Editor, and Mi; Chevcr- 
ton entertain erroneous ideas as to the 
rinciple upon which these experiments, 
oth with steam and water, arc found to 
act« 

The experiments described by Mr. 
Cheverton, is his forincr letter, required 
the flat disk to be larger than the jet, 
otherwise all the water*would not rtrike 
it, and the full effect could not be had; 
but your correspondent cannot be serious 
in supposing the increased effect to have 
arisen in that case from the enlargement 
of the circle of water, notwithstanding 
the authority he has brought forward to 
support that vieiy. Even if it bad, the 
experiments with the hollow disk are of 
a totally different* character; for the 

f iroblem was not whether the fiat or hol- 
ow dfsk, of equal area, was impeKed bf 
the water with a force greater tnan what 
was due to a given head of watev, but 
whether the fiat disk or the one with a 
rim hail to present the greatest resistance 
to the jet; and for this purpose it could 
have made no difference in the result 
whether the jet was smaller in diameter 
than the disks, or whether it fell perpen¬ 
dicularly or flowed horizontally, or in any 
other direction. The comparison could 
be drawn equally well in any of these 
cases. • *. 

The experiment I proposed consisted 
in detcrmiQing the tractive force neces¬ 
sary to draw two small floats in water Jby 
means of a cross bar, to which they were 
attfiched by lines. The floats were of 
light wood, with a slip of lead nailed to 
the bottom of each to steady them, 3 
inches square^and 9 inches long. The 
front of one vwtsiiat, and of the other also 
flat; but the latter had a raised rim round 
• the edge, without increasing the area,, 
anil it was divided iftto nine small com- 
parinuvits JL»y slips of wood, fbather 
edged. 1 1 found that the line drawing 
these two floats by means of the ct$? 
bar could not be made fast to the^c#®^. 
of that bar^ but required to be-,platted. 
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nearer to that end of the bar to which been imported from America, and may 
the line from the float which had not the ' be actually seen at work in the Brent- 


plane surface was fastened, so as to* in¬ 
crease the leverage of* the bar in favour 
of the other Hoat^and make both to move 
through the water with an equal velocity, 
and keefcthc bar square. • The leverage 
of the bar, under* those circumstances, 
shows fnc difference of traction, or the 
resistance* or increase of resistance* given 
by the float which had not the plane 
surface. * 

This is an experiment youi* corres¬ 
pondent cannot nave much cubit* in 
testing, and he will find it conclusive. 
I found that the slower tllt^ floats were 
drawn the less necessity there was for 
running the to\v*line from the centre of 
the bar, and that the speed regulated the 
distance. It should be fastened from Che 
centre, as might be expected. There 
can be very little doubt from Mr. Pil- 
brow s experiufei^s that the increased 
effect does take place in his experiments. 
Why* then, dispute that jsoint ? I cannot 
well understand this, when at the same 
time Mr. Pilbrow’s opponents have a suf¬ 
ficiently strong case by requiring i^Jo be 
shown/ how such increase of power can 
be taken advantage of in practice. 

* I am, &c. 

. X. Y. Z. 

[That a concave surface will catch 
more than a flat one is readily admitted ; 
pdiat the Editor denies, and others find 
it, with him, difficult to believe^ is, thal 
the jet acquires feny additional force 
from the repellant gurface (whatever the 
' form of that surface may be), which is 
what Mr. l’ilbrow an^l Qpalpcl affirm, 
and persist in maintaining. Perhaps we 
ought to qualify the word nirsist, for 
though they do not acknowledge them- 
settfes in the wrong, they do not persist 
in defending 0icir error. They are silent 
only; thinking, possibly, silence in their 
case more eloquent than words, but at 
the same forgetting that, next to 
the merit of successfufljSntablishing a* 
■ right principle, is that of candidly sur¬ 
rendering a wrong one.—E d. M. M.] 


YHp AHSBZCAN BXCAVAtInG ** GfAKT.” * 

' *Sir,—I see m (he Railway Journals 
atfaccoUnt of an extraordinary ^xcavating 
machine—a real “ Giant”—firhich has 


wood cutting of the Eastern Counties 
Railway, doing such superhuman won- 
1 ders that half the race of “ navies’* iby 
thenceforth consider their “ occupation 
gone.’* “ ThC maeftne is made,” quoth 
one would-be emphatic writer ; "it can 
work admirably ; it must come into use; 
and it is utterly futile to weep over the 
deprivatioh of employment to navigators.” 

.Let us see. fThe machine, it is said, 
can "perform the* labour per day, in 
getting and filling, of 100 men,” and the 
proof isthatitlifts and fills "nearly a cubic 
yard and a half of stiff clay in about the 
same space of time as a labourer would 
lift and fill a foot cubic." But a cubic 
yard and a half is equal to 40} cubic feet 
only; so that, testing the assertion by 
the proof adduced, the pretended per¬ 
formance is at once reduced to 69£— 
nearly one half! Now to say that it can 
do the work of 59} men is saying nothing, 
unless it could be also shown that it costs 
less than as many men would. The 
engine is .worked by steam power,, but 
what the amount of that power is, the 
" touters” of the " Giant” have thought 
it prudent to conceal. Is it of 40, or 50, 
or 100 h. p. ?. From a cursory glance 
at it I should say somewhere about 40. 
Now that a 40 h. p. steam-engine shouTd 
do no more than the work of 59} men, 
or even 100, or even twice 100, is any¬ 
thing but cause for exultation. If that 
is all it can do, the " navies*’ have no¬ 
thing to* fear. Fof, besides the cost of 
the steam-povrer, vfhich will certainly 
not he less than that of an equivalent 
, amount of manual power, some further 
not inconsiderable deductions must be 
made for interest on the price of the 
machine, loss from tear and wear, and 
the writes of the two or three men re¬ 
quired to work it. 

So much for the performances of the 
" Giant ;** a word now as to the Me¬ 
chanical skill’ shown in its construction. 
So huge, cluqisy, and multitudinous a 
combination of beams, shafts, posts, cy¬ 
linders, pistons, levers, chains, wheels, 
pulleys, &c. &c.f to accomplish a very 
small affair, I never before beheld. One 
can /ancy a ijiore instructive instance 
of the c vanky of attempting to do by 
. machinery what machinery is incapable of 
doing—for there might have been in¬ 
genuity in the attempt, and there is 
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none; but I defy any one to point me 
out an instance of moTc miserable failure. 
It is but a spade after all; a spade for 
a giant it may be—some “ Briareus with 
a tmpdred armsbut still a spade only, 
that can earn for its giant owner no more 
than is necessary forshis defeat mainten¬ 
ance. 1 am, Sir, 

Your constant reader, 

Probe. 


THB AMERICAN COOL SWEATING PROCESS 
OP TANNING. 

(From the Franklin Journal for February, 1843.] 

It is a matter of much regret, that, at this 
moment, when every other art and manu¬ 
facture has been benefited by the discoveries 
of science, the manufacture o£ leather seems 
to stand, to a great extent, unimproved and 
unchanged by the progress madein chemistry, 
and uninfluenced by the rapid march of other 
branches of art towards perfection. Old 
modes of procedure have, in every other 
department of the producing interest, been 
discarded, and the entire processes revolu¬ 
tionised by the light thrown upon them 
from the discoveries in chemical apd mecha¬ 
nical "Science. Though the investigating 
chemist has endeavoured to improve the 
mode of manufacture, and much light has 
been shed upon that part of the process 
which he has examined, yet the tanner has 
doge little or nothing to aid his investiga¬ 
tions, being too generally content to follow 
the pr&ctices of his fathers, often erroneous, 
and founded upon false theory, dr a mere 
liap-hazard method. It is true, that,'in the 
mechanical’ processes much improvement has 
been made upon the mdties practised by our * 
forefathers. We may A-ace them from early 
antiquity, wheu the flail served to HteaVf thm 
rough bark for soaking in the pit, down 
through the stone, crushing and breaking, by 
its revolution, the bark ben&th it, totheadop- 
tion of the cast-iron mill propelled by a£eom, 
by water, or other powerful agent. The ap¬ 
plication of steam has been thought, by some, 
to aid materially in the Extraction of the 
tanniifc; but that this is true, or that tanning 
with warm liauors, or with liquqrs containing 
tannin thus Attracted, improves the quality 
of the leather, admits of a dowbt. To these 
may be added various kinds and descriptions 
of rqpls, rolling machines, and other modes 
bf lessening labour and expense, to describe 
all which, with the numerous attempted im¬ 
provements, would require a^volume. flat 
it appears that these are all mera mechanical 
improvements, highly valuable, it is true, as 
far as they go, originating in the desire of 
the tanner to lessen those expenses which 


were more obvious to his understanding than 
the equally important losses which he was. 
sustaining by erroneous processes in the che¬ 
mical department of r his operations. 

( That the manufacture of leather should 
have made such slow progfeas, is rather sur¬ 
prising when wo consider the vast utility and 
extengive use oF the article in every depart¬ 
ment of civilized life.* The Hon.• Gideon 
Lee, in ( his lectures on tanning, has truly re¬ 
marked that, “ In point of necessity, few 
manufactures surpass it. Leather, indeed, 
seems to enter into the uses of every other 
trade, evety family, e.very person; nor does 
it step at the useful—a large portion of or¬ 
namental furniture, equipages and, dresB, 
admit and reqvire this commodity, in some 
of its numerous forms. ' Whichever way we 
look or move, w$ cannot fail to see thj# in¬ 
dispensable article in use.” Upon inquiry 
into the history of the progress of thty art, 
wc cannot find that any tolerably correct' 
notion of the philosophy of tanning existed 
until within the last forty ^ears. Prior to 
this, it was deemed a* meg,: mechanical pro¬ 
cess, and the attention of chemists had never 
been turned to the investigation of the sub¬ 
ject. That leather was a definite compound 
of the gelatine, and alknmen of the lvidfe with 
the tanking principle, was unknown and un¬ 
suspected. It is true that some improve¬ 
ments have originated in a more definite 
knowledge of the action of the substances 
concerned. Of the tanning, properly bo 
called, it is not our purpo'sc at present to 
spfcuk; but will confine our attention to that 
part of the process connected with the pre¬ 
paration of the hide for combining mqst ad- „ 
vahtageously with the tannin ; we allude to 
the liming bad bating, on the imhairing and 
cleansing, preparatory to introduction to 
the liquor, which is a isolation of the tanning 
principle. The mode extensively used in 
England, upon *the* Continent, and in the 
United States, is that of steeping the hides 
in a solutiofi, or more properly a milk, of 
lime, in whieh they are allowed to remain 
from one to three or more weeks, according 
to Aie state of the weather and jthe texture 
of the hide, until they present the appearance 
which experience has taught is proof of the 
proper action of the lime. This J}as the ef» 
fdbt to loosen tkrtfir and epidermis of the 
skin, and render it easily*removable by the 
after rubbing down, by hie&ns of a knife, 
upon a beam, or blocjf. Another mode pf 
producifig the same result is that of suspend¬ 
ing tjie bidets in a' close chamber, heated a 
little above the ordinary temperature of the 
atmosphere by a smouldering fire. In thi$ 
case, the epidermis becomgs loosened by in¬ 
cipient putrefaction. A so-called sweating. 
process Is infuse in Qermany, and by some 
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applied in this country; but it, as well as the 
preceding, is attended with much risk—so 
much so as to preclude their extensive adop¬ 
tion. By the last, the^ hides are laid in a 
pack, or pile, and covered with tan, or other 
imperfect conductor of heat, in order to con¬ 
fine the heat generated by the spontaneous 
decomposition of the gelatfhe, or othy sub- 
tance of the skin, aftd roots of the hair. 

To tne investigation of this very important 
part of the tanning process, chemists seem 
to have given little, or no attention; and the 
practical workman has derived froth them 
no insight into the true nature of*the opera¬ 
tion, and, consequently, has not^improved it 
to that, extent which is desirable. The action 
of lime upon the t&turc of*the skin, so far 
ns the loosening of the hair is concerned, is 
not'jnvolved in* much obscurity; but the 
other changes effected upon the hide, which 
' remgin permanent, and influence, to aecon- 
' siderable extent, the quality of the leather, 
have never been satisfactorily explained. 
Neither have tye chemists yet been able to 
give any satisfactory elucidation of the mode 
of ^pesation of the bate, (as technically 
termed,) which consistsaof a solution ofi the 
muriates of ammonia and soda, &c., from 
the Excrements of fiigcons and domestic 
fowls. That the muriates are decomposed 
by, tfiul combine with the lime, rendering it 
more soluble; is most probably the true ex¬ 
planation of that part of the process; but 
how the fermentation produced affects the 
quality of the leather is not clear, unless we 
suppose that a large portion of the gelatine 
and al bumen of the hide are removed. Though 
this ie highly probable, yet we 'believe is 
not generally admitted by tanners. • 
The lion. Gideon Lee, in his*lectures on 
tanning, remarks, " I believe much of the 
original gelatine of our hides is never com¬ 
bined with the tannin, but is wasted, actually 
extinguished, or incapacitated, or perhaps, 
both, in the process of the manufacture < for 
I have not a doubt that, if it tvere possible 
bring every particle of hide, the moment 
it is prepared for the handler, into conjunc¬ 
tion with the tannin, as chemists are alle to 
do With .the solutions of both, the results 
would give nearly two hundred pounds (pro¬ 
bably oqp hundred and eighty) of leather 
from one hundred poTftftfS%of perfectly dry 
hide, when cleansed from all extraneous ap¬ 
pendages." “ B&t, as this is impracticable 
—as we must retain the original organic 
fount, of the hide, in order to make feather of 
it—it becomes onr business *to dfeviic and 
adopt such saving model of process as will 
,WA8tc the. least, and Save the greatest, quan¬ 
tity of the gelatinous substance of the hide." 
No- doubt a vast saving of rihe gelatinous 
porta, and, consequently, a ipucb increased 


amount of leather, might be made by adopt¬ 
ing new modes of preparing the hides for the 
liquors. Further, wc can say with con¬ 
fidence, that such saving has been made, and 
the quantity of leather produced has very 
nearly approached that which chemists%m- 
siderthegreatestamo^fitpossible. "Saving," 
he truly remarks, " should be the order of 
the day," and wc may add, that he who, by 
the application of scientific principles to the 
manufacture of leather, should thereby add 
to the value of the article produced, and, 
consequently, to the general comfort and 
wealth, should justly be considered a bene¬ 
factor to his country. When we consider 
the immense^ amount which has been an¬ 
nually lost for ages, for all practicable pur¬ 
poses, we are appalled at the sum, and our 
surprise increases, feat tanners have not 
busied themselves to lessen this immense 
drain upon their profits. 

Among the evils of the old process may be 
enumerated that which arose from the ener¬ 
getic action of the agents made use of, and 
the extreme caution necessary to be observed 
in their application. By this process, still 
extensively used, the dry hides are subjected 
to the operation of the fulling stocks, which, 
by their, powerful action upon the fibres, 
soften and extend their particles, causing 
them to move on each other, and, wc believe, 
if long continued, opening the pores, and 
removing a considerableportion of the soluble 
matter of the’ hide, causing that "softness, 
limhernrss, and thinness," which is sqpie- 
times complained of in leather which has 
been otherwise well managed. Ascertain 
degree of softness appears to be absolutely 
necessary for the proper action of the lime 
and bate, and for the: just incorporation of 
the tannin with thePhide. Against the liming 
prosess a strong objection may be brought, 
in*its Injurious action upon the particles of 
gelatine and albumen of the hide. That a 
substance so powerful in its affinities, and 
capable of deconfyosing so rapidly most ani- 
mal # inatter, should act with injurious effects 
upoi* the moist, porous substance of the 
softened hidej can scarcely be doubted by 
any wht have fcid any practical experience 
on the subject. The effects this ag§nt pro¬ 
duces in expanding and stretching the fibres 
of the hide, thereby drawing them from 
their originri position, and, consequently, 
weakening their texture, must be obvious— 
" swelling, as it does, the body of t^e bide 
to double its original thickness." " Every 
tanner knows that high-limed leather is loose, 
weighs light ^ and wears out quickly;" and 
may we net with much probability suppose, 
that its injurious effects are produced in a 
proportionate degree by tho *• low liming 
process ?" ' 
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The evils resulting from the use of this 
agent are doubtless to be ascribed to its de¬ 
composition of the albuminous and gelati¬ 
nous parts, and jthat thereby an amount of 
these substances is destroyed, of which we 
can Ibrm no adequate idea. Not only does 
the tanner thus loseth^e parts which w6uld 
have combined and formed leather, bat that 
which is formed is rendered less valuable, 
owing to its decreased solidity, toughness 
and porosity. 

Without doubt, the injurious effects pro¬ 
duced by liming are increased and heightened 
by the after process oC bating, which is 
intended to extract the lime, and bring 
down the skin to its original ^hickness, by 
soaking or drenching, as before alluded to. 
The muriates, &c., in solution, which render 
the lime more soluble/a and thus easily re¬ 
moved, carry off a portion of £he glue, &c. f 
and the fermentation induced by the decom¬ 
position of the animal matters of the bate, 
also materially assists in the destruction of 
these easily decomposed components of the 
hide. That a fermentation takes place, is 
proved by the rapid action of the bate in de¬ 
stroying the grain side of Jthe skin, or hide, 
during the warm days of summer, if not pro¬ 
perly attended, and suffered to proceed too 
far. Another objection which should not be 
passed over, lies in the extremely unpleasant 
scent arising from the putrefaction of animal 
matter, which is inseparably attached to the 
clothing and persons of the Workmen en- 
gag«yl in this branch of the business. 

The evils arising from the old, and still 
practised methods, being thus made suffi¬ 
ciently apparent to the understanding of 
every practical man, who has not already ap¬ 
preciated them and learned from sad ex¬ 
perience their reality, w& are prepared for 
the reception of a process which, to a great 
extent, in the estimation of those who htfre 
applied it, removes the difficulties under 
which the tanner’has laboured. This is that 
which has been erroneously denominated the 
“ cool sweating process for unhairing hides 
and skins," in contradistinction to that which 
is practised in Europe, and, to some extent, 
in this country, and is called the < 1 warm 
sweating," and which has been before de¬ 
scribed. It will be remembered that thee 
effects produced by the letter method, in 
loosening the hair, are due to the putrefac¬ 
tion engendered by their being placed in 
piles, gr exposed to artificial heat, and that 
if attended with much risk, e 

The so-called “ cool sweating process," 
and apparatus madeuse of,are tl)us described. 
First, a vault, or pit, should be prepared for 
the reception of the hides, which, for con¬ 
venience sake, should be 12 feet long, 12 
feet deep, and 10 feet wide. The walls may 


he built of stone, or a frame, and planked. 
There should be an alley, or vestibule, for 
entrance, not less than C feet long, having a 
door at each end, tbe^puter one made double, 
and filled in with tan, to prevent the commu¬ 
nication of warm dry air from without. A 
ventiduct, made of plank, 10 or 12 inches 
square^ should extend from the centre of the 
bottom of the vaults, three or four rods 
therefrom, and placed not less than 4 feet 
below the surface of the ground. This 
serves both as a drain for discharging the 
water of the vault, and to admit damp cool 
air, to supply the place of that which has 
become rarefied, and thus keep up a current 
through the’ventilator at top.,, The ridge of 
the roof may be .level with the surface of the 
ground; on the ridge, and extending its 
whole length, set , up two planks, edgewise, 

2 inches apart. The space between these is 
to be«left open, but cover the remainder of 
the roof with earth to the depth of not less 
than 3 feet. The covering of earth upon the 
vault and drain is to preserve a law tempara- 
ture for the hides, so Ah.afcj tliey may unhair 
without tuinting. Spring water should^ be 
conducted, either life pipes or logs, around 
the angles formed by the ceiling with the 
walls of the vault, from which water should 
be allowed to flow in small quantities, 
either lorming a spray, or falling so As to 
raise a mist, or va^ our, and saturate the at¬ 
mosphere of the vault. The temperatuve of 
spring water is generally about 50° Fah. 
Water evaporating at all temperatures, it is 
plain that, if a constant supply be afforded, 
this evaporation, by requiring a large portion 
of heat, would keep the temperature of the 
vault nearly uniform. To suspend the hides 
in the pit, place three baas lengthwise, at 
equal distances, near the ceiling, with iron 
hooks, 2 or 3 inches apart,' inserted- therein. 
Soak the hides as dual for breaking, then 
hang them singly upbn thd hooks by the 
butt,, spreading them fully open. In the 
course of a fcVr days, when the hair begins to 
loosen upon the upper parts, take theij^ 
down, raise the middle bar, and hang them, 
by thh other end until they will easily un- 
hair. The hides should not be broken until 
they are taken from the vault, and ready to 
nnhair. In ,a good vault, where the ther¬ 
mometer ranges teattTui 0 to 56° Fahrenheit, 
which it should never exceed, and where 
there is a free circulation of damp air, hides 
generally require, for uqhairing, from six to 
twelve d&ys. When the temperature /alls 
below 44®, the 'Ventilator should be partially 
closed; and when ft rises above 5fi°, cold 
damp air must be forced in, or ah increased , 
quantity of cold spring water may be thrown 
from a hose,-on otherwise. 

If this process is properly and carefully 
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conducted, hides will be received by the tan¬ 
ner, from the beamsman’s hands, free from 
all extraneous matter, and retaining jiearly 
all their gelatine, or' glue, with the albumi¬ 
nous and fibrous matter of the organized 
hide. The actiefii of the agents employed ift 
the cool sweating process appears to be con¬ 
fined to* the surface or gtain, of the skin, 
expanding the ouftr portion, and softening 
the roots of the hair, thus rendering their 
extraction more easily effected. In opposi¬ 
tion to some who, without due examination, 
have pronounced this a putrefactive^ process, 
und consider it as differing in n§ important 
particular from thut formerly made use gf, and 
which was attended with such nflrnineut risk, 
we, after considerable experience and inves¬ 
tigation, are brought to the-conclusion that 
tlu^ effect produced by what is called the 
“ cool»sweating process/’ is dne to tire 
softening action of the vapour, and that it is 
a simple case of absorption and swelling of 
the tissues of the skin, und roots of the hair. 
Vimbpus circumstances combine to strengthen 
us in this opinion) thamost obvious of which 
arc the following, viz.: We believe it to be 
tluf opinion among chpmists that the putre¬ 
factive fermentation, or that which is vul¬ 
garly called taintingf is always attended by 
the formation of ammonia, (spts. hartshorn, 
a substance readily perceived by tlwrscnses,) 
and that when this cannot be recognized in 
the vault, or chamber, in which the process 
is conducted, we are warranted in supposing 
it is not produced, and that, consequently, 
this fermentation does not take place. That 
the action of the vapour is confined to the 
sarf^e of the hide, is proved by its increas¬ 
ed weight, when prepared by this process, 
over that by liming, and thef consequent 
gain of leather; for whereas, by the old * 
liming method, tlffrly to forty per cent, gain 
upon the original weight of the dry hide was , 
considered a good increase? now, by the cool 
sweating, a gain of from fifty to seventy* 
and even eighty, per cent, is ofifen obtained— 
jjing showing incontestably that a great 
amount of the softer portions of the hidl, 
which were formerly lost, are now retained 
within i^ by this method of unhairing. This 
result would not to the same extent bq pro¬ 
duced/# thg process was putrefactive, as 
thereby much of thetttbftiince must be Re¬ 
moved, or brought into a condition to be 
acted upon by the solvents to which‘they are 
subjected. We may^idd, that those chemists 
who .have attentively^xamiued it, have pro¬ 
nounced it a simple case of absotytiqn and 
softening. • * • 

, The advantages which this process pre¬ 
sents, must be ^parent to the understand¬ 
ing of every unprejudiced practical tanner, 
who is at the same time acqtffliuted with the 


chemical nature of tlio action of the sub¬ 
stances used in his art. To the tanner, who 
believes that all the glue must be extracted 
from the hide in order to rqakc good leather, 
this method would appear erroneous; but 
who, that has any knowledge of the tom- 
pofition of leather, so supposes ? or who 
would consider the* objection of such as 
worthy of regard ? 

The continuance of this method, where 
once adopted, is the best proof of its utility, 
and tliatht realizes, in practice, all that was 
expected of it* It is practised almost uni¬ 
versally in the lartjb tanneries of New York, 
Maine, New Hampshire, and, to some extent, 
in northern Pennsylvania. 

T11K ENGMSH-BVlfeT TURKISH 8TEAMEU, 
*• PEIKI FIGURKT.” 

Sir,—Well knowing the deep and sincere 
interest you take upon all occasions in the 
success of any production or effort of science 
worthy of being laid before the public, and 
the readiness with which your pages arc at 
all times open to record the proof of such 
production, in wliatever branch of science 
it may appear, I am induced to offer a few 
remarks upon the trial of the new steamer, 
which made an excursion down the river on 
Monday last, and to request a place for them 
in your vulued Journal. * 

. The steamer in question (the Peiki Figuret ) 
was built in our river for the Ottoman Steam 
Navigation Company, for the conveyance 
of passengers and^thc mails from Constan- 
tinqple to the out-ports, by the eminent and 
juftly Celebrated builders, Messrs. Fletcher 
and Sons, of the Union Dpck, Limehouse, 
from whose yard^ome of the fastest and first- 
rate steamers have been launched. The de¬ 
sign* for the Peiki Figuret were furnished 
by Messrs. Retherdon aud Carr, of Billiter- 
square,*and do them great credit; the length 
between perpendiculars is 168 feet; beam, 
26 feet 6 inches.; depth of hold, 16 fec$ 6 
inches; draught of water, 10 feet 6 inches; 
burthen, 568 tons, old measurement. She is 
fitted with a pajf of beam-engines, by lftessre. 
Miller, Ravenhill, and Co., of the collective 
pewer of lfip horses. Of these engines it 
will he athnee admitted by any one conver¬ 
sant with mechanical classification, that for 
chaste and proportionate arrangement and 
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disposition of the materials, for strength, 
compactness, firmness, and excellence of 
workmanship, it^ is not possible to look 
upon any thing to .surpass them. Their 
efficacy in propelling is fully equal to their 
appearance, as is fully ^'established by the 
following particulars 

At about one o’clock on Monday, the 
Turkish Embassy at the British court, en 
suite ; the secretary to the Pacha of Egypt, 
and a very numerous partr of scientific gen* 
llemen, English and foreign, went on board 
thePteft Figuret, at Black wall, fpr an excur¬ 
sion trial. At about 2 o’clock high water, 
she sturted for Gravesend, and after per¬ 
forming the greater part of Jjie distance, 
turned round to try her speed against the 
tide, and again took the tide to Gravesend, re¬ 
turning, about <> o'clock, to the Brunswick 
Hotel Pier. During the progress of the 
run3 with and against the stream, full oppor¬ 
tunity was afforded to all present on board 
for observing the excellence of the machinery, 
and the sailing qualities of this fine steam 
siiip. The engines moved in the most 
smooth, easy, and beautiful manner, making 
24 to 25 strokes per minute, and, going with 
the tqje 15 miles, and against tide 12 miles 
per hour, a speed which could lmrdly be ex¬ 
pected, and has, heretofore, seldom, jf ever, 
been accomplished by sea steamers. Upon 
the return of the vessel, the most unbounded 
satisfaction was felt and Expressed by his 
excellency the ambassador, and tbe wljole’pf 
the company, at the performances they had 
witnessed. 

We have here another prdbf, Mr. Editor, 
if proof were wanting, that it is upon the 
banks of tbe Thames, the proudest and £cst 
combined productions in s^eatn-shq* and 
steam-engine making are to be fnnud. By 
giving these fcw^pb.icrvations a place in your 
next Journal, you will oblige yqpr constant 
reader, and occasional contributor. 

J UST/CK. 

June C1843. 

SIR WILLIAM BURNETT'S ANlf-PftY R.of 

YU.OUV.B&. • 

Tlie machinery which has been recently 

established at Woolwich dockyard for the 


rapid impregnation of timber, cordage, can¬ 
vass, Ac., with Sir William Burnett’s com¬ 
pound* for preserving them from dry rot, 
mildew, or moth, has jjeen found to answer 
very well. It consists of an exhausting and 
a‘forcing pump. By the fftrmcr the air is 
exhausted from the pit, which i9 sufficient¬ 
ly capacious to hoSd 20 loads eff timber, and 
as soon as there is a perfect vacuum, the 
other pump forces the compound into the 
pit, and the timber, Ac., become thoroughly 
impregnated with it. However nautical 
men may have formerly questioned the 
utility of submitting the sails and rigging of 
a ship(4o this solution, there is now not a 
single officer in the service but admits that 
its benefits are unquestionhblc. For the un¬ 
fortunate Niger expedition, the sails,awnings, 
Ac*, of the Wilber force and the other vessels 
were all subjected to the preservative pro¬ 
cess, and the officers state that during the 
piny season, when there was so much sick¬ 
ness on board, the sails were frequently roll¬ 
ed up to the yards for many iluys together, 
without an opportunity**!' siring or drying 
them, and but for the composition they 
wonUbbavc rotted from the yards, whereas 
on the return of the Wilberforcc to England 
they were in as good ami serviceable a con¬ 
dition ns vriien tlie vessel left on her ill fated 
mission. Captain G. F. Gordon, whefl in 
command of the D vastation stcam-frigute, 
had only one sail on board that had beeu 
submitted to tlie preparation, and after a 
trial of three months' incessant wet weather, 
this Vras the only sail on board that was not 
damaged, nil the others, notwithstanding 
every* precaution was taken to prevent it, 
had become more or less mildewed. From 
these and numerous other representations of 
‘a similar nature, the Lords of the Admiralty 
have resolved to introduce the preserved 
i limber, sails, and cordage into general use 
in the navy, and Plymouth and Chatham 
dockyards are to be fitted with a similar 
apparatus for preparing them to that now in 
use here .—Woolwich Correspondent of 
Times. 

[Thfe difference between Kyan's process 
and that of Sir William Burnett is, that Ihe 
former employs a solution of ^ublimate of 
merdury, and the tattefa solution of chloride 
of zink.j 

PRODUCTION AND TRANSMISSION Of BOX}HD 
. * *IN WATER. 

[Translated Jbr the Afn/iauics' Magazine from 

It has been a question ginong modern 
philosophers, whether it is possible to asecr- 
tam the depth of seas and riven bp the time 
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which sound tikes to reach from the bottom 
to the top. In 1826, Mr. Daniel Collardou 
was able to transmit bound, notwithstanding 
the noise of the waves, to a distance of 
13,500 metres, (11,62.1 English yards). Some 
experiments mftie in America by ProfcssSr 
Bonnycastlc, of the Virginia University, at 
the request of the Admiaslty, gave an aver¬ 
age, \juder similtft circumstances, flf 3,000 
nietrds (3,025 yard*) only. So great a dif- 
fe re ocean duced Mr. Collardou to # renew his 
etperiments in the Luke of Geneva. The. 
results ol* this gentleman’s investigations were 
communicated to the French ^Academy of 
Science* in a report full of curious gad in¬ 
teresting fdc^s, and from this'paper we ex¬ 
tract the following dctiuU 

When you listen at u short distance to the 
sound of a blow made upon a sonorous 
boSy partly immersed in\he water, two dis¬ 
tinct sounds are heard, coming from thg water 
and the air; the first, through the water, 
is shorter and duller than the second, trans¬ 
lated by the air. But as the distance i*» in¬ 
creased, the r&titf of the tvvo iulcudticn varies, 
and at a given distance, the ^ound conveyed by 
th# water is much mo(p intense thin yiat by 
thc.iir; and, by further iniTcnshig Lhe distance, 
sound cm he disti^tly heard in the water, 
when none whatever is discoverable in the 
air,•even when theie is a perfect cltftn, and in 
the silence of night. H would be difficult 
at present to assign any limit to the distance 
to which sound can be propagated, fur Mr. 
ColUrdon has^constructed an apparatus, the 
amplifying powers of which are double that 
of the one he used when sound was heard at 
the # di*tanrcof 13,500 metre**, and he azures 
the Academy of being abli greatly to increase 
the powei of thg new apparatus. 

Mr. ColUrdon’s iiWruinent consists of » 
gong,weighing about a kilogramme (3 J drams 
English) with clockwmk attached; a hammer 
put in motion by tlua clockwork, strikes the 
gong, as it is liberated by a spring, which lifts 
oue constant force of tension. • lie u.se* also a 
biitfll musical box, which plays under the 
* tvatyr, cither enclosed in a case, or in a snlhll 
diving-bell. The learned experimenter has 
discovered, among other facts, that sharp 
sounds are more easily heard iu the water at 
a great distance, than grave ones. Vases, 
made of very thin iffctalljp lamina:, are the 
most appropriate acoustic conductors for 
such experimental purposes, but all solid 
bodies partly immcfsed in the water, will, by 
placing the head against them, Souvcy any 
sound,-transmitted through the water, to the 
ear. • l i 

When* sonorous body is made to vibrate 
in water, iU vibrations, for from coming to a 
speedy termination, continuqfor a considera¬ 
ble tilde, even when there i? little difference 

» 


between the density of that body and that of 
the water; for example, when a glass bell, 
of about 6 inches aperture, is made to vibrate 
by means of a blow in the wjter, it will be found 
that after theMapse of one second the vibra¬ 
tions will still continue, although no # sound 
imperceptible ; for jj‘ the bell be then taken 
out of the vAter, a very distinct sound is in¬ 
stantly heard. A lirge metal bell, entirely 
submerged, when struck, transmits a sound 
which lasts several seconds; aud if a bar, 
held in the hand, be plunged into the water, 
near the bell#a very sharp \ibratory move¬ 
ment will be felt,•transmitted, of course, by 
the water to the bar. The tones of the voice 
can be transmitted to a considerable distance 
under water; but if the speaker be placed 
under a di\ mg-bell, confused and undistin- 
gui&hablc sounds 6nly are heard, at the dis¬ 
tance of a fijw yards. 

The percussive shocks of a water-fall, or 
of the paddles of a steam-boat of 100 horses’ 
power, and even more, produce but a slight 
aud coiifuseduohe,asort of rumbling, at about 
5(1 j arils distance ; at a thousand, no sound 
whatever can be heard. The wheels of a 
steam-boat pioduce, under water, a sound 
similar to the humming of a bee. Mr. Col- 
lardou jnfers from these cxpi riments, that it 
is ultogetlu r a vulgar error to suppose that 
steam-boats have been the cause of driving 
fish away from rivers. Although the sounds 
produced by Mr. Collardou ; s apparatus, and 
propagated "through the water, aio briefer 
than those through the uir, it is easy, not¬ 
withstanding, to recognize not only the 
degree of acuteness they posses*,*aiul their 
musical value, but even the quality of the 
sounding body. The noise emsed by the 
rattling of a chain is to easily distinguishable, 
that ^ou eon telWn thU wny when a ship at 
300 or 100 yards efffis heaving her anchor. In 
ftic cise of a maritime war, this fact might 
be turned to recount. From other experi¬ 
ments made on the lake of Geneva, Mr. 
Collardou feclsFcertain that a correspondence 
might be earned on under the water at a # 
distance of sumo hundred thousand metres, 
by means of sounding bodies of great power, 
and aawell-arrgnged acoustic apparatus. • 
The noise of wave* does not prevent one 
i from distinguishing blows struck on a bell, 
providing the construction iff the instrument 
be such, thit the waves will glide over its 
surface, without directly buffeting against 
it. Mr. Collardou attributes the in^-rior re¬ 
sults obtained by Professor Bonnycastlc! 1 , to 
a defect of t\n* sort \n t\\e shape of h\a 
Apparatus, At a distance of 25,000 metres 
(2710 yards English) cveiy blow given on a 
bell 0 cau be dialiuctly heard. After all, 
however, Mr. Collardon, with commendable 
candour, acknowledges that sufficient e*pe- 
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riments have not yet been made to enable us 
to decide as to the practicability of measuring 
by this means the depth of seas and rivers. 


TUB GOLD MINES OF SIBERIA. ‘ 

Before the year 1829, no gold, was found 
in this j.;irt of Siberia, and, in fact, very 
little to the east of the Ural. In that year, 
a merchant at Tomsk, of the name of l'opof, 
who was already possessed of a'vcry consi¬ 
derable fortune, heard accidentally that a 
deserter, concealed in the Woods, 150 versts 
cast of the town, had found gold in the 
sands. 11c was ail old man, ajul had a 
daughter, through whose incans l’opof disco¬ 
vered the place where her father had been 
digging, and immediately £ot a grant of the 
district. At first he was not very,successful, 
the produce being only about half a zolotnik 
to 100 puds of sand washed. He then 
changed the theatre of his speculations, and 
removed liis establishment to the northward, 

1,000versts north of Tobolsk, andnorth-west 
of Bcrczof. Here he found gold, but not in 
great quantities; and as the soil there is 
constantly frozen, the expense was very 
great; and all the necessaries of life ex¬ 
tremely dear, no houses, and few workmen 
to be obtained. After having spent in all 
03,000 roubles, he returned to liis former 
field of operations, and, at the time of his 
death, in 1832, had succeeded id amassing 
four or % five puds of gold annually. But, be¬ 
fore he did this, he had searched in 300 dif¬ 
ferent spots in the neighbourhood of Tomsk. 
A short time previous to liis death/ he is 
said to have lent to Mr. Astoscbcf, of whom 
we have spoken, 40,000 roubles to begin liis 
researches with. About tWe same penod, 
came a rich merchant from Ekaterinburg, of 
the name of Riozanof, with a capita of* 
200,000 roubles to embark in the same 
speculation, and spent the whole of it with¬ 
out finding any gold. At lfcst he fell in 
’.vith a rich vein near the.small river Kuty 
dustnik, ot which Mr. Astoschcf gamed in¬ 
telligence, and made his application for the 
•-ground, so as to deprive the«olher o# hjs 
lawful property, after so much time and 
money had been thrown away, before he was 
lucky enough to Hit upon the treasure. A 
lawsuit on the subject was the codsequcnce; 
but ltiazanof, finding that his rival had too 
much protection, and that he should prob- 
ably*lose his action, saw there Vvas nothing 
for it but coming to a compromise with him. 
The little river near, which they^had com- «. 
mcnced operations, is about 100 versts in 
length ; and they agreed to divide it. 'fhe 
speculation turned out well; the produce 
being a zolotnik to the hundred pud, or 


double what Popof had found. After this 
they formed a company, together with seve¬ 
ral of tjie first personages at Peteraburgli, 
as it is said, the management, of course,'be¬ 
ing with the former, £nd the latter mSng 
what we call sleeping partners, except tilat 
their capital and influence, if required, made 
them very desirubkt associates. The, Em# 
peror is Reported to* have bfcard of this/con¬ 
federation, and to have hinted to somfe of 
the parties that it was contrary to law for 
them to be concerned in such an enterprise $ 
and, in consequence, they sold ,their. shares 
to Mr. Astosckef, who is now a millionaire .— 
CottercWs Recollections qf Siberia, 

The following additional particulars are 
extracted from a b pnper, Scad before the 
French Academy of Sciences on the 15th 
May last, “ on the progressive increase qf 
the results obtained* from the operations on 
the auriferous sand of -Siberia." The pro¬ 
duce has been us follows 
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and, according to all probability, the result 
of 1843 will show a great increase on that 
of 1842. •The workmen employed in the 
extraction of the gold are almost exclusively 
convicts, of whom there were not less tlqpi 
11,000 iu Eastern Siberia in 1842. They 
are allowed the proceeds of one day in the 
week for themselves, but they are not per¬ 
mitted to dispose of the gold as they please. 
They are bound, on the contrary, to sell it 
to the persons who hold the privilege of tiie 
extraction, and. are, consequently, paid*less 
than its value. 


KINGSTOWN AND 0AI.KEY ATMOSPHERIC 

llAILWAY—PROGRESS OF TUB WORKS. 

The scene of feie present experiment is a 
portion of the tramroad laid down for the t 
purpose of conveying granite from the quar¬ 
ries of Galkey for the construction of the 
magnificent harbour of Kingstown, but as 
the quantity of stone which has been re¬ 
quired for several years past hasabeeru com¬ 
paratively trifling, Slid annually decreasing, 
only one line of trams has been used; and 
the Dublin and Kingstown Rail wayCompany 
having been empowered by their Act of In¬ 
corporation 1831 to purchase the road, 
on the coufyletidh of the harbour works, 
with the consent Vf tfie Commissioners and 
of the Lord Lieutenant of Ireland, they 
opened a negotiation for th% purchase of 
onc.hulf the road-*-or a single line—an<J the 
necessary consent* having been obtained', the 
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purchase 'was* made, and the works were 
commem^R iri the month of October last. 

• Althab£h the Company were empowered 
to^^Miie the tramjoad, and afterwards to 
iftjdSSH'for snch purposes and in such m^- 
Jnfenaa they mi£ht think proper,” they had 
. rjt p ower to interfere with the levels of the 
e?wtin£ roads between Kingstown |nd Dal- 
kby'Jaf which thAe are no fewer than six, in 
a’length of a mile and threc-quartyrs, and all 
of whiSh are crossed by the tram-road on 
Me level. 

- -As it would have been manifestly attended 
with' inconvenience, and possilAy with some 
danger, to attempt to cross tjjose. reads on 
the level, by the atmospheric railway, the 
directors at one# determined to construct 
this latter in such an excavation as would 
enable thcn\,tfl pass under all the interven¬ 
ing ifeads without any alteration in their 
levels, and as the greater part of thia exca¬ 
vation ha^ been in granite rock of a pecu¬ 
liarly intractable character, the work has 
rsocssarily jjroceedbd but slowly, and an 
alteration from*the‘original plan, which has 
been lately determihed on, by which the at¬ 
mospheric line wouldtbc connected with the 
Dublin and Kingstown railway by a short 
tunnel (also in graiRte), has caused a further 
delay at the Kingstown end of the^ne. 

Notwithstanding these and some other 
delays, we are now happy to state, that with 
the*exception of the tunnel, and about 300 
yards of rock cutting connected with it, the 
entire excavation up to Dalkey is finished, 
and with but little exception, ballasted; Viore 
than one half the rails arc laid, and upwards 
of 000 yards of the main pipe are put down. 

The engine-house is completed, and the 
cngine*and boilers are on the premises; and 
,we understand that it is expected to hav<? 
the steam up, aifil the engine and dr-pump 
in motion, early in July. • 

The road rises froOn Kingstown to withjp 
400 yards of the terminus at the rate of 1 in 
115, and thence to Dalkey Sat the rate of 
„ 1 in 57. The carriages are to be drawn jip 
by the atmospheric pressure, and are to re¬ 
turn by gravity; and thus the sharp Incline 
at She Dalkey end will serve the double pur¬ 
pose of starting and of stopping the trdn. 

A friend c 4 ours, who has, within the last 
few days, passedovertne liift, was muchsthick 
with the extreme sharpness of some of the 
curves. There are three of those within little 
more than half a mile, which varv from 570 
feetrifte700 feet radius; and as tnere is no 
parto6r$he rood straight for* half*a mile, we 
eohsUfcjf that it is quite* imj/bssible that the 
maxidpui of velocity of which the principle 
may SiHansceptible, can be obtained here; 
ihdeed^Oh this point, the Donkey line cannot 
be jlBemed a sufficient trial., „ 


The pumping engine, which is on the Ex¬ 
pansive condensing principle, is, we believe, 
what is culled a “ direct action engine.” It 
has no beam, but the cnank-shaft is imme¬ 
diately over, nnd directly connected with, the 
piston. The cylinder is 3-1 inches diameter, 
with a Btroke of 5 (set 6 inches. The steam 
is to be admitted at a pressure of 40lbs. 
per inch, (above the atmosphere,) and cut 
off at one-fourth of the stroke, and after¬ 
wards condensed, making 24 strokes per 
minute. The patentees call it 100 horses' 
power; according to Professor Barlow’s for¬ 
mula it would be 201 horses’ power. 

The boilers (of which there arc three) arc 
a modification of those now generally in use 
in Cornwall; they are 4 feet 3 inches dia¬ 
meter, and 38 feet long. 

It has been objtftted by many persons that 
the power qf this engine is quite dispropor¬ 
tionate to the length of the road, (If miles,) 
and the probable weight of the load (about 
30 tons.) Two things, however, appear to 
be omitted in this consideration, namely, the 
average inclination of the greatest portion of 
the road, 1 in 110, by which the resistance 
of the load is increased in the proportion of 
4 to 1; and, secondly, the speed which is 
purposed to be obtained, and which, we un¬ 
derstand, is to be 50 miles* per hour. 

Notwithstanding the great nominal power 
of this engine, its consumption of steam, 
worked as we have already described, will be 
found to be much less than thnt of one of 
the small locomotives on the Dublin and 
Kingstown line, the cylinders of which are 
only 12 inches diameter, and 18 incites stroke, 
when moving at the rate of 30 miles an hour, 
with the usual pressure of 50 lbs. to the inch. 
If imthis latter cose the pressure on the pis¬ 
ton be 501bs. during the entire of the stroke, 
the consumption 8f the fixed engine, as com- 
ftaraP with the locomotive, is stated to be as 
100 to 237. We have, however, some doubts 
that the pressure is uii\form in tho locomo¬ 
tive, but even‘making an ample allowance 
oil this account, the'comparison is extremely* 
striking, and will attract much attention. 

Strange to say, the length of the road to be 
wojkAl is note a very important element in ‘ 
the power of the engine required to move a 
* given weight at a given velocity. If there 
were no leakage, the engine would move the 
same weight at the same speed without refer¬ 
ence to distance, but it must be at work a 
proportionately longer time, first an pro¬ 
ducing the vacuum, and secondly, in moving 
the load the greater distance—the traction 
power depending on the diameter of the 
maiq pipe, and the amount of rarefaction— 
the ejteed depending on the velocity with 
which the column of rarefied air in front of 
the piston is pumped out. < 
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At present we believe there arc not suffi¬ 
cient data to determine wliat the amount of 
the leakage may be. It is, however, mani¬ 
festly proportionate, both to the length of 
the main pipe, and the time which may be 
occupied in producing the vacuum, and that 
of the train performing i£s journey; the stint 
of these quantities represents tUe additional 
power required for working a longer liue. 
Farther experiments must determine what 
they really amount to, but wc have heard it 
stated on very high authority, that thfe engine 
now being erected at Dalkey w>uld be amply 
sufficient to move the required load at the 
required velocity from Dublin to Dalkey, (7| 
miles,) instead of from Kingstown (If miles.) 
—Railway Timet. 


ABSTRACTS OF SPECIFICATION'S 1)F ENGLISH 
PATENTS RECENTLY ENROLLED. 

John Rand, of IIowland-street, Ar¬ 
tist, for improvements in making and 
closing metallic collapsable vessels. Patent 
dated September 29, 1842; Specification 
enrolled March 29, 1-843. 

The collapsable metal tube for holding 
colours, invented by Mr. Rand, and now in 
general use among artists, is one of tfie most 
valuable presents ever made by the Useful 
to the Fine arts. The improvements com¬ 
prehended under the present patent consist, 
firstly , in punching out (by dies) the thin 
metal of which the collapsable vessel is 
formed, “ with a short neck or nozzle” at¬ 
tached tt> it; and, secondly , in making a 
screw on that neck or nozzle, with a screw 
cap to fit, ^-hereby the vessel will be less 
liable to leakage. The patentee sneaks 
throughout his specification of using *■ tliin 
metal tiA.” "Whether %here is anything 
peculiar in the quality of the tin emptoyed, 
covered by this singular phraseology we do 
not know. Is there any such thing as vege¬ 
table tin ? « 

fc Samuel Dotchin, of Myb.tle-rtb.ket, 
Horton, Jeweller, for improvement? in 
paving, or covering and constructing roads, 
wags, and other surfaces. (jCommuticated 
by his yin Samuel Dolchin, jun., recently 
deceased.) Patent dated October, 13,1842; 
Specification eifrollcd April 13, 1843. 

The blocks, according to the present plan 
of wooden paving, are to be six-sided, as 
those ^rst introduced by Mr. Stead were; 
biit instead of these sides beingperpendicular 
to the top and bottom surfaces, they are to 
be inclined thereto* in alternately opposite 
directions, “ whereby each block may sup¬ 
port, and be supported by, surrounding 
blocks;” and whereby, also, there will be 
many “ angular openings left in the pave¬ 


ment, which may be filled with asphalte, 
with grit, or other material or materials.” 

Jamjbs Palmer Budd, of the Ystaly- 
fera Iron Works, Swansea, for im¬ 
provements in the Manufacture of iron. 
Patent dated October 20, M42; Specifica¬ 
tion enrolled April 20, 1843. 

Mr. Budd’s improvements have b sen al¬ 
ready vfery fully described in our jqnmal. 
(See No. 1010.) His process of madufac- 
turing iron, as contradistinguished from 
Nelson’s and Crane’s processes, may be 
called th tecold anthracite blast. The points 
of novelty t<f which he lays claim are these. 

" Fipsi, the application of anthracite or 
stone coal, combined with a bjlast of atmo¬ 
spheric air, in tli^, natural tor unheated state, 
maintained at n pressure or pillar of upwards 
of 2^ lbs. ou the square inch,an the smelt jpg 
or manufacture of iron from ironstone, 
mine, i>r ore. 

“ Secondly, the application of anthracite 
or stone coal, combined with the use of 
water tuyeres, and with a blast of atmosphere 
air in the natural or unheal* d u state, in the 
smelting or manufacturing of iron from iron¬ 
stone, ( mine, or ore. * 

“ Thirdly , the application of anthracite 
or stone coal, in combination with four of 
more tuyeres, and a blast of atmospheric 
air in thoftatnral or unheated state.” * 

We have pointc \ out by Italics to the 
observation of the reader the phrase “ pres¬ 
sure or pillar .” In a dozen other places of 
the specification, (teste Repertory,) the pa¬ 
tentee uses the same word pillar. We have 
“pillar of blast,” “lcs»/«//ar,” high pillar,” 
&c. Js this Welsh for pressure—as one \nay 
say tweer (tuyere) or pipe —or what is it ? 

JohxMul1l,in8,of Battfrsea, Surrey, 
Burgeon, for certain improvements in 
making oxides of metals, Li separating sil- 
, ver and other metals from their compounds 
with other metals, and in making white 
tkad, sugar of lead , and other salts of lead, 
and salts of tether metals. Patent dated 
October 27, .1842; Specification enrolled 
Xjml 27, 1843. * 

Mrs Mullin’s improvements are six in 
number. - 

First, he produces oxides of lead and other 
metals by forcing currents 6^ atmospheric 
air, tor oxygen ggc, through masses of (he 
metal in a melted state, “ heated to the tem¬ 
perature of their respective points of oxida¬ 
tion,” and then skimiqjag off the oxides 
from the dbrface. 

Secopd ,* to make white lead he exposes 
the oxide of leAd obtained by the preceding 
process, which is stated to be mucli superior 
to the ordinary litharge and nitrified massicot 
of commerce, to the vapours of vinegar and 
carbonic acid g|b. Or, 
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Third, be exposes a solution of acetate of 
lead, or other suitable salt of lead, made 
from 44 the oxide obtained as aforesaid,” to 
an atmosphere of carbonic acid gas. We 
quote at length the patentee's description of 
the mode inwhieh this is effected; it is nevf, 
ingenious, and we think likely to answer 
well. • • 

" Iij chambers a>r large jars of Jar then- 
wnre,*or other material, are suspended seve¬ 
ral large sponges, which are supported in the 
jars by strings of worsted, so as not to touch 
the sides of the jar, or one another. • Having 
made a saturated, filtered, and neutral solu¬ 
tion of acetate of lead, or of other Editable 
salt of lead, from the oxide obUAned as afore¬ 
said, and placed Sthis solution in a vessel 
above the top of the jars, and having moist¬ 
ened slightly the sponges with the solution, 
annf <4go the worsted Strings suspending 
them, the strings are then made to dip into 
the solution contained in the vessel above 
the jars, and, by the power of capillary 
attraction, the sponges are kept constantly 
moist by a supply of JLhe solution descending 
down the worsted strings; and the supply 
•caifbe regulated at pj^asure by the !jjze of 
the strings or otherwise. Evaporation is 
continually going oife and crops of salts of 
lead are formed on the surface of the sponges. 
The*jars are made to cominuiiiciftft with a 
gas-holder, or other reservoir, containing 
cartymic acid gas, which gas is made to fill 
the jars iu order that the sponges may he 
surrounded with an atmosphere of carbonic 
acid gas. By the action of the gas thcssalt 
of lead on the sponges is readily converted 
into peruse, assisted probably by the decom¬ 
position of the acid of the original solution. 
When it has hcei^ ascertained that a sufficient 
quantity of the ceruse has been formed, the • 
sponges are removed and washed in a vessel 
of pure water; and if the sponges contain . 
any undecomposcd soluble salt of lead, which 
is generally the case, the water dissolves it f 
but the ceruse falls- Jto the bpttom on the 
water remaining at rt&t. The lyater is to be 
Trtftuscd for forming the solution when dtf-* 
canted from the precipitated ceruse. • The 
spoi^es arc then replaced as before, and the 
process continues.” 

Fourth , he employs common aoot to de¬ 
oxidize ms oxide of Had, yid generally for 
.the reduction of all metals from their ores 
or oxide. 

Fifth , when amaqp-of melted lead h treated 
by the process just described, contains any 
silver, the silver, being less «xidizablp than 
the lead, accumulates atvthe bottom of the 
ot, whenefe it is drawn off occasionally to 
e farther purifiejJ and separated. 

And sixth, to separate iron, the oxides 
are discharged down a shoot* fixed at an 


angle of about 30°, formed of wood, or some 
other non-conducting muterial, from the 
bottom of which the poles of a number of 
maguets project upwards^ and to which a 
sjow, lateral, wieve-like motion is given by 
machinery; the magnets attract and detain 
thft iron, and the oxides pass free. 

Richard*Bkvan, or Liverpool, for 
certain arrangements connected with the 
circulation of steam employed in pipes or 
tubes for producing heat, and the applica¬ 
tion of %uch arrangements to various pur¬ 
poses. —Patent, Sealed November 5, 1842 ; 
•Specification enrolled May 3,1843. 

The "arrangements” of the present pa¬ 
tentee consist in heating by “ a pipe or sys¬ 
tem of pipes of small diameter laid at the 
bottom of the vessel (containing the liquid re¬ 
quired to be heatedj) or coiled about in any 
condensed manner, so os to afford a large ex¬ 
tent of surface to the liquid,” and laying 
the same with 14 a small continuous inclina¬ 
tion downwards, so as to insure the imme¬ 
diate return of all water produced by the 
condensation of the steam into the boiler,” 
Mr. Bevan seems, evidently, not to be aware 
of what is already commonly done in this 
way. ilia claim is to 44 the arrangement of 
tubes, whereby the circulation of steam 
leaving *tlie boiler, and of tlic water of that 
steam returning to the boiler to keep up 
continuously the heat of condensation being 
employed in heating, boiling down, and eva¬ 
porating, as above described." 

William Hancock, Jun., of Amtell* 
street, Gentlsm an , for cejtfain improve¬ 
ments in bands, straps, and cordsfo-fl driving 
machinery , and other mechanical purposes . 
—Patent dated December 3, 1842 ; Specifi¬ 
cation enrolled June 3, 1843. 

ThtSc improvements consist in making 
bands, straps, and %ords for the driving of 
mfichinery, and other mechanical purposes, 
of the several varieties following : 

First, to tnake a band or strap, (meaning* 
thereby a fiat btlbd or strap,) which will be 
so flexible as to bend in all directions with¬ 
out %ipture, and at the same time be stronger 
^han any other flexible band or strap now in 
use, th« patent^ takeB two strips of animal 
hide, or leather, or woollen cloth,* or any 
other suitab}e material, and of any required 
breadth, and lays between theta thin veneers 
of ashwood, lancewood, or any other species 
of wood possessing flexibility and toughness, 
or sheets of canvas, or sheets of strong hemp¬ 
en sail-cloth, ow sheets of vellum or parch¬ 
ment, and unites the whole firmly together 
bjfcmeans of a solution of India rubber, or any 
other strong cement, and by means, also, of 
an ed$e*binding, either of metal rivets, or 
thread, or wire stitching. 

Second, he makes a flat band or strap, 
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having; more or less the properties aforesaid, 
by substituting for the broad veneers and 
sheets before directed to be interposed be¬ 
tween the outer filds of the band or strap, 
thin strands of leather, or lddia rubber, pr 
vellum, or parchment, or whalebone, or 
cane, or oatgut, (either round, as usual,' or 
flattened by mechanical pressure,) or cocoa- 
nut fibre, or whipcord, or any other simi¬ 
larly flexible and strong material, laid cither 
in straight, or angular, or curvilin^al lines, 
and at any suitable distances from one an¬ 
other, and by uniting the vJiole firmly to¬ 
gether, in manner before described. 

Thirds he makes flat bands and straps, 
possessing like properties to fhose before 
described, by interposing between the two 
outer folds (of whatever material the same 
may consist) slips of flaf metal, or flat metal 
rings, or perforated metal plates, laid in any 
direction, and cither close to one another, or 
at suitable distances apart, and binding the 
whole together by means of thread or wire 
carried through and through the band o 
strap, or by any other equivalent means. And 

Fourth , the better to adapt catgut bands 
ancl cords, os also whipcord, to various me¬ 
chanical purposes, for which, from their or- 
diipiry round form, they .arc unfitted, the 
patentee passes them through a flatting mill, 
and reduces them to any degree of flatness 
desired. 


NOTES AND NOTICES. 

Health* of Town*.— Mr. IV tack in non 1ms given 
notice of his Intention to move the Appointment 
of a select committee, to consider And report on 
the best means for the prevention of this great 
evil. a If the committee is granted, it will hut 
furnish another opportunit^for contentions dis¬ 
play to All the Smoke Doctors of the country. Hut 
there is no need of any rommlftec; the reality 
of the grievance, mid the perfect practicability* of f 
removing it, have been proved over and over again. 
The honourable member vrould have done better, 
•had he brought in a compulsory bill at once. 

Bothwatfs Iron Blocks .—An experiment has been 
mode in Plymouth dock-yard, to try the compara¬ 
tive strength of Mr. Both way’s single metal bkicks 
against the rope it is calculated to take, viz., a fc-inch 
one. A rope of that size was rove in the block, and 
one end brought to a windlass, and hove on until it 4 
broke. * A 34 inch was then tned; though larger 
than retired for such a block, this also gave way; 
and the last is considered by practical men full)* 
equal to the poifers of an 8 or 9-inch block. The 
iron blocks have also another great recommendation 
in doing away with the rope strappings, as many 
serious accidents have occurred by their breaking. 

SubffMrina Telescope. —Among the many import¬ 
ant inventions of the age, none is likely to equal 
tlmt of the submarine telescope, a description of 
which we lind ill the American Mechanic. This 
telescope is the invention of a lady. Mrs. Sar&HJP. 
Mathers, and by means of it a person is en&bleato 
examine the bottoms of rivers, baytf lak%s, and 
other deep waters, from the surface. Hie water is 


perfectly illuminated by it, and thus becomes per¬ 
cept ibly clear and distinct, as though air instead of 
water intervened. Experiments have fully tested 
the pr.riical utility ol this telescope ; but since sub¬ 
mitting it to these tests, the fair inventress is said 
to have made an improvement, by means of which, 
i vhen standing on the dock of a vessel, we can ex¬ 
amine every part of the hull asDistinctly as we can 
Bee ourselves in a mirror. And this is accomplished 
by the application (£ a well-known pringjple—that 
of placirg mirrors or reflectors within the telescope, 
by means of which a side light reflects, an**. Bhows 
the bottom of the vessel perfectly plain. \Vc agree 
with the!rfilitnr of the American Aftchtpiic, “that 
this invention should be at once applied to remove 
the obstructions in the Mississippi and other rivers, 
and for the discovery of those unfortunate boats, 
and the rectvery of the imperishable parts of the 
cargoes which have been almost daily lost there, 
and antimnt toyman y millions of dollars per annum.” 
Another advantage this telescope pfl'ords, is its illu¬ 
minating turbid of <l rlly l> Water—no matter how 
turbid—as effectually as though it was clear as crys¬ 
tal. A pin has been distinctly seen in the muddy 
. bottom of our bay, qn a windy dhy, at the dcyiji of 
two-and twenty feet! The object once (Jjpcovercd 
and illuminated, there needs no invention to raise 
it to tfic surface .—American paper .—We inserted a 
notice of this instrument sonic time ago, and then 
mentioned the prior claims of our ingenious friend 
and correspondent Air. Steele to its invention.— 
Ei>. M. M. , + 1 

Captain Norton's Lotu# Ft (tilting Breakwater.— 
On a lake or pond where the lotus grows, Captain 
Norton had observed, that when there was a stong. 
breeze and waves on oho side, on the other, the 
water was comparatively smooth, resulting from 
the wind having no hold «m the broad expanse of 
lotus leaves. ITe had also observed, after a storm 
at sea, 41 e solid timbers of a wrecked .vessel 
splintered in pieces by being driven against the 
shore, while a wick r basket escaped uninjured. 
These two results suggested the idea of construct¬ 
ing a floating breakwater of osiers, according to 
the singularly Ingenious model in the Polytechnic 
Institution, the expense of whieft would lie trilling 
compared with others .—Polytechnic Jaarnat. 

Mineral Water Bottles *—A paper on this subject 
by M. Hcatidc w r as recently read at the French 
Academy of Sciences. For some time past,.!hero 
have been several complaints as to the quality of 
the Fau do Vfehy, sold in bottles of this description, 
t and the deterioration was su^osed to have been 
caused by the decomposition by the contents of the 
substances of which the vessris in which it Is con¬ 
tained are composed. M. Bcaude states tlmt he 
has analyzed the waters contained in earthenware 
'bottleN, ana has fouftd mftrncc of the decomposition 
which was supposed to exist. He concludes that 
these bottles ase quite as good for the purpose for 
which they are used ns glass. This opinion is in 
c qnposition to that, of M. Rognettn, who asserts that 
several kinds of mineral waters, which are sol (fin 
carthfnwAre bottles, are deteriorated by the reaction 
of the mineral elements of the water upon those of 
the bottle, the mixture of the produce of thirf reac¬ 
tion in the liquid, and the mechanical infiltration 
of the liquid in the porcB of the bottle. He con¬ 
doles tlmt it is impropi.' to sena niintf&l waters 
from the sources Which supply them in any oilier 
way than glass bottles of the best quality. 

G3»lNTjRtu>ipG Patentees may be supplied 
gratis with’ Instructions , by ajtpliqation 
(post paid) Messrs. Robertson and Co. t 
166, Mcet-sttecf, by whom is kept the only 
Compute Regtutky of Patents Extant 
from 1617 .to the present titpe. 
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IfB. BOBBBT8 8 IMPROVED GALVANIC BLASTING APPARATUS. 


Sir,—I have lately contrived a new 
arrangement /»( galvanic battery for 
blasting rocks, and as it ft as been foif.id 
far' superior for this purpose to those I 
have before contrived, I send you a de¬ 
scription of It for the benefit of those of 
your readers who may wish to employ 
electricity in blasting. It is a fact well 
known to ihose who have experimented 
much in galvanic that a much 

greater power is devrfoped at the first 
immersion of the battery plates in the 
exciting solution than can bp obtained at 
any other period of its action ; in some 
cases from eight to tenfold greater power 
is circulated at (his lfrst immersion, than 
when the plates have becn«inmerscd for 
ten or fifteen minutes. If, therefore, a 
battery be so constructed as to give us 
this advantage, we may render it more 
portable, and cheaper in use, than those of 
the ordinary form, and such I have en¬ 
deavoured to make the one now to be 
described. 

It consists of two series of twelve cy¬ 
linders of copper, enclosing twelve cy¬ 
linders of zink, as represented in figs. 2 
and 3 of the accompanying sketches. 
A A, fig. 2, outer copper cylinders; 11J3, 
inner copper cylinders; Z Z, zink cy¬ 
linders. Each of the outer copper cy¬ 
linders is 10 inches long and 2} inches in 
diamefer, and each of the inner $ink ones 
6 inches long and H inch iu diameter. 
Each pair of cylinders is joined together 
by a copper bottom </„but the inner cy¬ 
linder is open at both epds, while the upper 
end of the copper cylinder is closed wafer-, 
tight by a copper cover e. The interior 
♦ of the upper end of the copper cylinder 
is well varnished, for tho»purposc of pre¬ 
venting the action of the acid upot^this 
portion of the cylinder. In each cupper 
cylinder is a sink cylinder 0 inches long 
and about If inch internal diameter, 
which*is fixed between the outer and 
inner cylinders, and retained*in its posi¬ 
tion by corks, x xx x, so ag to prevent 
any metallic contact between the zink 
and copper. A stout copper wire ( to y 
Qg. 95 well varnished is spidered to the 
zink, passes through a hole and cork in 
d, and is then soldered to the next copper 
cylinder in series, in the ufeugl manner 
of connecting the several plates of % gal¬ 
vanic battery. The twelve double cy¬ 
linders with their zinks arc arranged in 


three rows, as shown in the plan, fig. 

3, and kept firmly in this position by a 
r.wooden frame, in which tfcey arc supported 
by bars and cross bars, which also prevent 
the several copper cylinders frogi contact 
with £ach other. The frame is suspended 
by an axis between two uprights fixed 
into a ’broad firm base, just like* a swing 
glass, but the axis is eccentric, and so 
placed,"that the ends containing the zinks 
form a Shorter radius than the empty 
portions of the copper cylinders. In this 
manner the whole is fairly-balanced, and 
turns with ease and readiness. Fig. 1 is 
a view of the battery complete. 

The exciting solution" (one TOft*'sul¬ 
phuric, one part nitric acid, ana twenty 
parft water,) is poured into each cylinder 
through the pipe, 11 B, fig. 1, and care 
must be taken that no more is pourtyl in 
than is just sufficient. to tjfjvVr the zinxcy¬ 
linders when they hang downwards. The 
battery, when not in action, hangs With 
the zink cylinders upwards; the exciting 
solution remains, of course, at the bottom 
of the copper cylinders (c end) and does 
not touch the zink ; but if the battery be 
turned round, the zink cylinders being 
then downwards, the exciting solution 
runs upon them, and a powerful current 
of ^electricity is circulated. To throw the 
battery out of action, turn it once more 
half round; the exciting solution leaves 
the'zinks, and all is again at rest. To 
enable an operator to throw the battery 
, in and out of action while at a distance 
from it, a sheave or wheel (II, fig. 4,) is 
fixed upon the axis, and a cord is rove 
one turn round' thv sheave, and the end 
Med to a convenient distance. The car¬ 
tridges being placed in the rock and the 
m conducting wires attached to the battery,, 
trie operator standing in a place of safety 
puliS the cord, the battery turning half 
round is thrown into action and an” ex¬ 
plosion takes place. Another pull at the 
ctyd, and the battery tufus again into 
its original position, and I s immediately 
thrown out of action, for the acid leaves 
the zinks, and consequently, an expen¬ 
diture both of acid and ziuk is saved. 

It will be Fcen that two important ad¬ 
vantages tire'obtained by the use of this 
battery—; first, great power by having the 
full benefit of the energetic current of 
first immersion ; secondly , great cheap¬ 
ness, for it w|ll be observed, that the ex- 
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penditurc of aeidand of plates takes place 
only during the time or explosion, and 
as this is but momentary , a most trifling 
loss is incurred; a shilling's worth of acid 
would work this battery for twelve months,* 
even if it were employed for many ex¬ 
plosions *daily. v 

Yours very truly, • 

* Martyn Roberts. 

June 5, *843. * 


SUGGESTED IMPROVEMENT *IN THE 
WORKING OF SHIPS’ I»yMPS.* 

Sir,—Having ;»aid some attention to 
the causes of the great sacrifice of lives 
and property from shipwreck, I have 
beeVi rr uch struck by the Tact, that nearly 
always these lamentable results Height 
have been avoided, (but especially in the 
more recent cases of the Conqueror and 
th» Reliance,) had means been at hand 
for keeping the vessels above water for 
only a few hours after the occurrence of 
disaster; which has been found imprac¬ 
ticable from various causes, but all of 
them attributable to the inefficiency of 
the gpinps at present in use, and 4 hc dif¬ 
ficulty of continued exertion on the part 
of njfi exhausted crew. I profess no 
practical knowledge of these matters; 
but think I iftay safely consider this as 
the principal cau*e of the distressing ca¬ 
lamities we are too frequently made ac¬ 
quainted with. « 

Accordingly, I solicit your attentioif to 
a remedy whict? I think he found 
efficient, and I do so with little hesitation, 
as any proposition whose object is to 
avert the greatest calamity which can 
happen to our fellow fieings, and the most* 
overwhelming disasters which can affect 
an enterprising community,*must always 
bi4 worthy the consideration both of tht ‘ 
man of science and the philanthropist. 

I would suggest, that were ships’ pumps 
made with what I may term the mouth 
considerably elongated, so as to act by 
hydrostatic pressurff on the principle 
of the syphon, their action might be con¬ 
tinued after only a few strokes of the 
piston, so long as* there remained any 
necessity for their use; thus levying the 
crew at liberty to p^rfortyi the many 
other duties incident to disasters at sea, 
•(but which are, of course, secondary to 
keeping the vessel afloat,) and without 
being fatigued and exhausted by their 


too often unavailing exertions' at the 
pumps. I consider, that by this means 
a vessel might be kept afloat as long 
as her timbejS held together, or, at 
lelst, valuable time would be gaijied, 
thereby increasing the chances of suc¬ 
cour, or wh«*n neaf land affording the 
opportunity of running her aground. 
Another advantage would be this—the 
pumps could not be rendered useless (as 
is frequently the case) by becoming 
choked, as the piston- rod need not inter¬ 
fere with the passage of the element. A 
further advantage would be the ready 
and continuous supply of water they 
would afford in case of fire on board, 
which, as it mostly originates in the 
lower part of the Vessel, would be in¬ 
stantly placed under control, by re¬ 
versing the ends of the syphon, instead 
of depending upon the insufficient supply 
of w’ater which any number of buckets 
could afford. Should this suggestion 
present promises of success, the details of 
its application could be readily supplied. 

I remain, Sir, your obedient servant, 

, J. I1ax.se. 

614, Threadneedle-strect, 

June 6, 1843. 

ON A PREVAILING ERROR IN ESTIMATING 
THE STRENGTH OF CYLINDRICAL BOILERS. 
BY THOMAS W. BAKEWELL. • 

(From the Franklin Journal.) , 

The J*umal of the Franklin Institute for 
Nov. last* contains a report relative to the 
facts and probable causes of the explosion of 
a boihJT in the stc*m-boat Medora , at Bal¬ 
timore. This report affords another instance 
of*resjvctable authority to a prevailing and 
dangerous error in estimating the capabilities 
of cylindrical boilers to sustain a given pres-' 
sure of steam, it .is there assumed that the 
force exerted to burst a cylindrical boiler, 
sayty the top and bottom, as at c and d in 
the figure, is as the pressure on a space equal 
*to the ^liamete^, or as the base a b, and of 
equal dimensions, lengthwise of th<x boiler, 
£o any portion of the boiler assigned for in¬ 
vestigation—for instance, a rifeg of one inch 
in width, amk forming part of the boiler. 

The error seems to exist by considering 
each half of the boiler,which the steam tends 
to separate at f and d, as a strong and stiff 
body, capable in itself of sustaining its shape; 
atyd that the horizontal action, alone, of the 
steam, in |hft example now given, to sunder 
the pftrts at c and d, requires to be examined. 

* See Meeh. Mag. vol. xxxviil, p. 8. 
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In practice, all cylindrical boilers may be 
considered as composed of a flexible material, 
and especially when of the size of that in the 
Medora —132 inches in diameter; and their 
strength to consist in the tenacity of liie 
boilef iron to resist a direct pull, the re¬ 
sistance to the steaig by stiffness being 
scarcely appreciable. * 

Let the figure represent a ring, one inch 
in width, and forming part of a boiler; let 
it be cut at e and d, and the edge^held to¬ 
gether by the horizontal bolt, e /—thus 



forming, by supposition, a steam-tight joint. 
Now, we can readily conceive how, slight a 
pressure upwards and downwards would open 
the joint at c and d, notwithanding the ho¬ 
rizontal bolt, e f t being in a position to sus¬ 
tain any pressure, thrown into a horizontal 
action, as contemplated by the received rule. 
But, jf we first brace the boiler by the ver¬ 
tical bolts, where marked by the dotted lines 
on eachSide the joint, (waiving tins action of 
the steam on the spaces between thfe letters) 
we should convert each half into a stiff and 
strong body, capable of retaining its jdiape ; 
and then the received rult would be correctly 
applicable, viz., that th£ force to separate 
the boiler at c and d, would be as tlfe prfe- 
sure gn a space, equal to the diameter, or 
as the base a b and the horizontal bolt 
sustaining that pressure, wfluld prevent the 
boiler parting at c and d. ( 

Let us now suppose the boiler entire,®(not 
cut,) and the vertical bolts removed; then,, 
if steam be admitted, the boiler mast sus¬ 
tain, by> horizontal tension, at c and d, in 
the disadvantageous manner of a string,' 
stretched horizontally, bearing weight, what 
was previously sustained by* the vertical 
bolt; and this mode of uction by the steam 
is negated by the received rule. 

*In the above exemplifications, I have 
granted an item beyond what exists in rea¬ 
lity. It is, the continuance of tjie horizontal 
bolt in position toprevent, effectually, accord¬ 
ing to the received opinion, the separation at c 
and d —although, in treating the ring, or 


boiler, as it is, in fact, of a flexible material, 
no efficient support could be derived from 
the horizontal bolt by the parts c and d. And 
if we again introduce ( the vertical bolts as by 
pie dotted lincB, the parts c and d would be 
completely protected, and tile pressure might 
be urged to bursting, when the boiler, or 
ring, t^ould part fh the middle of ofte of the 
spaces, between the lettefs. «• 

On t^jje received rule, the horizontal bolt 
is the ostensible support of the ptfrts c and 
d, ,and the vertical bolts negative in their 
effects;' but if we remove the horizontal 
bolt, and Ifet the vertical bolts remain, the 
parting point would be yet more determi- 
nately removed from the said parts, c and d, 
and would be afce, or/. 9 • 

I have thus endeavoured to show a defici¬ 
ency unprovided,for in tlfe received jiile, 
which, when included in the estimate" makes 
the effective force to tear asunder the boiler 
at c and d, equal to the sum of the pressures 
on the semi-circumference; which force is 
sustained, one-half each, by £he parted. c 
and d, being as the piussufc on the quarter 
circle to part the boiler at any one point— 
wheinas the received-rule gives the formas 
the pressure on half the diameter, and the 
difference is as 1*57 to*l. 

In tljc ( .Tournal of the Franklin Institute, 
vol. iv. 'for Aug. 1829, may be fodnd a 
communication from me on this subject, 
wherein a mode of arriving at the valne of 
my estimate is shown; and although there 
are other methods of demonstration, perhaps 
the f one there offered may be as obvious as 
any. I apprehend, however, no confliction 
on this head, for the result flows fronr ac- 
kndwledged laws. 

The main" object of the 'present article is 
to call attention to the very serious error in 
the premises on which the^prevailing opiniou 
is predicated, and to the important fact that 
there is 57 per c£nt. taore force exerted by 
steam of a given density to cause an explo¬ 
sion, than is Usually assigned. 

, With respect to the boiler of the Medora y . 
tne same discrepancy exists between the esti¬ 
mated pressure, by the received rule, of wliat 
it would bear, and the amount established 
by the witnesses—as in most cases of explo¬ 
sions—when far-fetched and improbable 
causes are enlisted to fill the gap between 
the engine builder and engine tender. 

The conviction of the correctness of my 
views in |his matter is vot lessened by their 
being conceded by men, to whom they.have 
been presented; whose attainments embrace 
the subject; aim wHbse opinions are entitled 
to every consideration. 

Cincinnati, Dec. 6,1842. 
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DESCRIPTION OK TUI! CONCRETE IrIDGE OF GRI SOLES, ERECTED BY M. LEBRUN, OK 

MONTABAN, ARCHITECT. 


[Translated from the Bulletin de la, Sorlcti 

Living in a region where suitable 
building stone .is scarce and expensive, ( 
and where brick masonry alone is used, 
M. Lebrun, guided by the fine works of 
M. Vicat, on hydraulic Times, conceived 
the idea of substituting for this masonry 
the beton, which the Romans uslbd with 
so much advantage. 

In consequence, he submitted, in 18&9, 
to the Minister of Public Works, the 
design of a bridge entirely of concrete 
(biton.,) f which he offered to construct 
on the branch canal of Garonne. This 
offer having been accepted, under cer¬ 
tain conditions, M. Lebrun commenced 
his wotk in June 1840. 

I .—Selection and Preparation of the 
Materials. 

The lime was of the hydraulic quality, 
burnt by pit-coal. * The sand was clear 
of all earthy particles, of fine grain, 
and pretty uniform. 1 The gravelsl\mcs t 
of the size of a hen's egg, came from the 

* We have adopted, with some corriuion*, the 
translation of this paper, made by Mr. Ellwand 
Morris, C. E. y for the Franklin Journal. — Ed. 
M. A*. 

t The French bvton is nearly identical with the 
English concrete the main difference being the 
manipulation; thus bclon is composed of lime,sand, 
and small pebbles, or broken stone, taken separately, 
and successively mixed together, the pebbles bring 
addefl last; while concrete is usually formed of lime, 
mixed directly with gravel, containing mthraUy 
about the due proportion of pebbles and sand? pro¬ 
per quantities ofuater being usedf and the facti¬ 
tious htouc resulting, in both eases, being in effects 
the same. 

lie ton, or concrete, has before been used in re¬ 
taining walls and other constructions, and, as it is 
stated by Gen. Pas ley, of II. B. M. corps of Engi¬ 
neers, (in his Treatise on Calcareous Cements,) 
traa also applied experimentally to build a military 
casemate near Woolwich, of whM the arch had IV 
feet span, 5 feet rise, ami ti feet depth at the crown, 
and which, when subjected to tlu* direct fire of 21 
pounder guns, as well as the vertical plunge of 13 
inch shells, loaded to weigh 200 lbs. each, Insisted 
both with success, and, contrary to expectation,was 
less injured by the latter, than by the former. 

General Trcussart, of the French army, after 
mentioning ihr successful construction of several 
concrete vaults, recommendc * this material for 
aqmnluct bridges, and for the 'levelemuuts of fur- 
tiesscs, in certain situations. 

Nevertheless, the bridge here described is amongst 
the first, if not the vervfinU of this description. 

We must, however, observe, that the failure of the 
concrete wharf walls, at Woo'wich and Chatham, 
In consequence of tidal exposure;and tno necessary 
protection of the concrete 1 sea walUat Brighton, 
with woodwork, to .shield it fmm the action of water 
in mass, (as mentioned by Gen. Pasley ) points out 
the necessity of confining the application of concrete 
to constructions within reasonable and proper 11- 
raits.—I’ll. * • 


iff Encouragement pour Vlndush ie National.]* 

river Garonne. The liyie was slaked 
alternately in two basins, joined together. 
Foi; this purpose, we poured at in 
one of the basins, a quantity of water 
proportioned to that of the lime which 
we wished to slake; wc then put in suf¬ 
ficient quicklime for the water to cover 
it; thcn'wc left the liine to slake freely 
without disturbance, except by taking 
care to prick it, from time to time, with 
a stick, to introduce the water into those 

{ >arts of thg basin where the dissolved 
ime was dry. When the fermentation 
had ceased, wc stirred up the lime in 
every direction witlf an iron hoe, in order 
to mix the fiastc, and render it homo¬ 
geneous ; we left it then in this state, not 
to be used for twelve hours after slaking. 

The proportions observed by M. Le¬ 
brun for concretes destined for the con¬ 
struction either of walls or arches, were, 
in every ten parts, composed of two parts 
of lime in paste, three parts of sand, and 
five parts of gravel stones, or pebbles. 

For making the inortars, wc placed, 
on a paved surface, two measures of the 
slaked lime, which, after having been 
well beaten with pestles of cast iron, 
softened again by yielding up a part of 
the water with which it was charged; 
then we placed beside it three measures 
of sand t which we mixed, little Ify little, 
with the lime, always having the «d of 
the pestles, and stirring the whole with the 
shovel and hoe, in order that all the parts 
of the sand should be well incorporated, 
observing not to put any water into the 
mortars, but, if the sand was too dry, 
wc moistened it a few moments ^before 
mixing. As noon as the mortars were 
sufficiently manipulated, wc added five 
measures of gravel stones; the whole 
was then long and forcibly mixed and 
pounded, until each part of the gravel 
was sufficiently enveloped by amortar. 
* Wc took* care to make only what we 
could employ in a day’s work, without 
which precaution it would have lost its 
cohesion. 

II.— Construction of the AbutiAent t 
Tlie 15 th of June, 1840, the founda¬ 
tions of thfj two abutments being excava¬ 
ted,.we commenced laying the concrete, 
taking care, each time that a layer or 
course was finished, to cover it up itnine- 
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diately with wet mats of Btraw, to pre¬ 
vent a too rapid diying by the heat of 
the sun By means of this precaution, 
the new course connected itself more in¬ 
timately with ttte one bclov. Wt ror- 
tinue 1 the masonry all of concre te, (the 
backing of the arch and abutments keep¬ 
ing pace,) until reaching the he ight fixed 
The xttrior fact s of the abut me nts, (not 
next the earth,) and of the walls, were 
formed by some planks, strongly fixed. 


against which the concrete rested These 
planks were icmoved, two or three days 
after s and the faces of concrete remained 
exposed, end were very well preserved. 
At the height of the springing of the 
arch, we laid five courses of bricks plumb 
on the faces of the abutments, to serve 
as pcrocndicular fices for the dentre to 
fit up against, and enable it to 'ctach 
itself cat lly. 


Fig 1 



Fig 2 



III —Cowtruttum of the^Centn 
Fifteen days after laying the ast 
course wf concrete, wt commenced die 
construction of the centre, Composed of 
many courses of bricks, laid fiat, in succ r*s- 
sion, (from the spring towards the crov n,)* 

following the curve of the a-ch* at „he 

rntxadoa, WVt w\\h. 

„ w\, m nrtar, 


and supported at the springing by pfo- 
jeetmg masonry, or by a plank for that 
purpose The centre wis formed of four 
courses of Jbricks, (in thickness, or depth, 
say 9 inches ,)*the three lower were laid 
with plaster, and the uppir course with 

to s\w:\tot toe 

toe mm\e Tfte 

bricks of the Centre were covered ny 
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bed of mortar of clay, in order to*model 
perfectly the intrados of the arch, and to 
hinder the concrete from forming; one 
body with the bricks. 

The construction of the centre being 
finished on the 1 7th of August, we csta- 1 
blishcd,-'three days after, the masonry of 
the two neads of the arcn of brick, jvhich 
were completed on the 26th of the same 
irionth. i 

IV.— Construction of the Arch ., 

Immediately after the construction of 
the two heads, we wrought .them into 
the general mass of concrete, forming 
the arch; this opvration was finished on 
the 5th of September, with the excep¬ 
tion of the backing up, which was ac¬ 
complished, on both sides, the Uth of 
the same month. The courses of con¬ 
crete of the arch were composed in the 
same manner as those of the abutments, 
ana manipulated by the same process; 
but we added to it 2^ cubic feet of 
Cerent for every 35J cubic feet, or T hth, 
of the mass, to augment the strength 
of the mortars of the body of the arch. 
This construction was made without fol¬ 
lowing any regular order, aud I.e con¬ 
crete was cast in masses, upon the centre, 
*o the thickness of 2 feet, which formed 
the first general bed, or layer, on the 
development of the arch. The first bed 
being finished, we formed the scconu in 
order to reach the thickness of 3 feet at 
the key, the spandrel backing, and the 
abutments being levelled up. A coding 
of hydraulic mortar was then placed over 
the whole extent of the arch, and covered* 
immediately with a layer of clay, strongly 
beaten. 

V.— Striking the Centre. 

All was left in this state until the 25th 
of January, 1841; we then proceeded m 
the operation of striking the cer/re of 
the arch. The 28th of January, the 
centre of brickB was taken away, and 
the intrados of the arch appeared very 
even in all its parts. Aft r three moifths, 
it Manifested not the smallest settlement 
in its masonry, and, since then, the bridge 
has stood through the summer, without 
incurring the least jinking capable of af¬ 
fecting its solidity. This bridge has a 
clear opening of 39J feet between the 
abutments; the middle is placed in the 
axis of the canal, which has two towing 
paths'; its breadth is 19f feet between 


the heads, or faces, of the rings; and 
the arch is formed of a segment of a cir¬ 
cle of 39£ feet chord, and 54 feet rise, or 
versed sine. 

The entire mass of the abutments is 
of concrete, except the four angle - : on 
the sides of the towing paths, which are 
of large stone, rounded on the arris, on 
account of the rubbing of the towing 
lines. The arch is also of concrete, as 
are the faces of the tympans, or span¬ 
drels, and the intrados, with the excep¬ 
tion of the arrises of the soffit, or rings 
of the heads,which arc of brick masonry. 

M. Lebrun has annexed to his memoir, 
along with h plan of the bridge of Gri- 
soles, many certificates, from the mayor 
of this commune, •md from the engineer 
of the lateral canal of the Garonne, prov¬ 
ing the complete success of the works, 
and the solidity of the construction, which 
has endured the proof of the passage of 
loaded carriages, the numerous influences 
of heat, and some very severe frosts, 
without having indicated the least sub¬ 
sidence or disturbance. « 

VI.— Explanation of the Figures. 

Fig. 1 is an external elevation of the 
bridge. 

Fig. 2 a sectional elevation. 

a, , canal; 6, abutment of concrete; 
c, mass of arch, also of concrete; d d, 
towing paths; e, angles of bridge upon 
the tow-paths, built of large stone, with 
the angles rounded; f, arrises of the 
soffit, or bands of brick at each head of 
the e-ch, instead of the usual ring-stone. 


INSTITUTION OF ClVI* ENGINEERS* 
MINUTKK OF FFOCKKDINOS—SESSION 1843. 

February 28. 

“ Inscription of the roofs over Buckingham 
Palace, covered with Lord Stanhope's 
composition.'’ By Peter Hogg , Assoc. 
Inst. C. E. i 

The mixture invented by Jord Stanhope, 
and used by the late Mr. Nash, for covering 
the nearly fiat fire-proof roofs of Bucking¬ 
ham Palace, is described in the paper as 
being composed of Stockholm ta_ , dr/ed 
chalk in powder, and sifted sand, in the pro¬ 
portions of three gallons of tar, to two 
bushels of flbalk, and one bushel of sand, the 
• whole being well boiled and mixed together in 
an iron pot. It is laid on in a fluid state, in 
two separate coats, each abopt f£hs of an 
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iq«h in thickness, squared slates being im¬ 
bedded in the upper coat, allowing the mix¬ 
ture to flush up between the joints the whole 
thickness of the two coats, and the slates 
being about an (neb. • 

Tfye object in embedding the slates inlche 
composition, is to prevent its becoming 
softened by the heat ftf the sun, and sliding 
down to the lower part of the roof, an incli¬ 
nation being given of only 1-J inch in 10 feet, 
which is sufficient to carry off the water, 
when the work is carefully executed. One 
gutter, or water-course, is made as near to 
the centre aa .possible, in order to prevent 
any tendency to shrink from the walls, and 
also that the repairs, when required, may 
be more readily effected. It Ik stated, that 
after a foil of snow it is notnecessary to throw 
it from the roof, but iqprely to open a chan¬ 
nel along the water-course, and that no over¬ 
flowing has ever occurred; f/hereas, with 
metal roofs it is necessary to throw off the 
whole of the snow on the first indication of 
a thaw. 

These roofs have been found to prevent 
the spreading of fires, and it is stated, that 
on one occasion, to test their uninflamma¬ 
bility, Mr*. Nash had a bonfire of tar barrels 
lighted on the roof of Cowes castle. 

Another advantage is stated t<f be, the 
facility of repair which the composition offers, 
as if a leak occurs, it can be seared and 
rendered perfectly water-tight, by passing a 
hot iron over it; and when tnken up, the 
mixture can be remelted and used again. 

The author proposes to obviate the dis¬ 
advantage of the present weight of these 
roofs, by building single brick walls.at given 
distances, to carry slates, upon which the 
composition should be laid; instead of fill¬ 
ing the spandrels of thq arches witl# solid 
materials, as has been hitherto the custoip. 

The reported failures of this spqpies of 
covering at Mr. Nash’s house in Regent- * 
street, and in other places, arc accounted for 
by the composition having Jieen used in one 
thin coat, laid upon an improper foundation 
of laths and tiles. 

The durability of the roofo, which were 
carefully constructed with rood imperials, * 
has been, it is contended, rally proved at 
Lord Ptumerston’s house, which was covered* 
with the composition in 1807, ’Lord Ber¬ 
wick’s, in 1810 ; Sir James Lfngham’s, in 
1812; the Pavilion at Brighton, in 1816 
and 1823; and nearly the whole of Bucking¬ 
ham Ftlace, in 1826 and 1(^29; the latter 
roofs are stated to be in perfect order at the 
present time, and have scarcely demandqfl 
any repairs since their corapletidh. f 

The papers illustrated by a drawing, low¬ 
ing the mode of constructing the roofo, and 
the improved method proposed by the author, 


I ... 

with specimens of the composition, with 

slates imbedded, taken from the roof of the 

palage during some recent alterations. 

Mr. Foynter presented a drawing of the 
c mode of setting the pots fok* melting and pre¬ 
paring the composition, the proportions of 
which he stated* somewhat differently from 
those*given in the paper. . , 

Three measures of ground chalk, dried 
and sifted very fine, were mixed and kneaded 
up with one measure of tar; these ingre¬ 
dients were melted in an iron pot, set in 
such a Manner that the flame should not 
impinge too violently upon it. The first, or 
“ skimming” coat of the covering being laid 
on of a thickqpss of -^ths of an inch,-the 
finishing coat was composed by adding to 
the former mixture three cmeasurcs of hot 
sifted sand, well mixing the whole f/S'getuer ; 
the composition was foul on with a tool si¬ 
milar to a plasterer’s trowel, but much 
stronger. 

Mr. Nash, when he first tried the^s* .i- 
position, found that the sutfSce became dis¬ 
integrated by exposure to the weather; he 
therefore added the plates imbedded irf tlifi 
second coat, and subsequently never used 
the mixture without thffin. 

In reply to questions from the President 
and otWr members, Mr. Nixon stated, that 
he was employed und :r Mr. Nash when the 
palace roofs were executed, and he aoulg, 
bear testimony to their durability and sound¬ 
ness. The roofs at East Covfes castle,which 
weft: covered with the composition in the 
year 1808, and those of the Pavilion at 
Brighton, in 1816, were now in as gqpd a 
state as when they were finished. The failure 
at Mr. Nashua house in Regent-street arose 
> from the roof having been originally com¬ 
posed of mastic, which soon cracked. One 
coat of the Stanhope composition was spread 
over it, to stop She leaks, but it was insuf¬ 
ficiently done, and ultimately Mr. Rainy 
had a new ropf, properly constructed, with 
two coats of composition, which had remain- 1 
*eh sound to the present time. The price^f 
these «roofs, when well constructed by the 
person who did those of the palace,*#was 
about five guineas per square, 

Mr. Hogg observed, that Jhe clplk was 
only exposed toguch a*heat as would evapo¬ 
rate any moisture it contained. The weight 
of the two coats of Stanhope composition, 
including the slate imbedded in it, was about 
12 lbs. pef superficial foot. , 

Mr. Sibtey considered the Seyssel Asphalte, 
when carefully laid/* preferable to any com¬ 
position of a similar nature; he had used it ( 

* Mr. Million, No. 0, Frances-streat,- Tothill 
Fields, Westminster, 
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extensively, and was well satisfied with it, 
both for roofing and paving. 

Mr. llogg objected to the Uac of asplialte 
for roofing, as it was liable to injury, being 
of a brittle nature; ft was not elastic, and 
it shrunk from the walls, thereby causing 
leaks. Lord Stanhope’s composition did not 
posses, these faults, anddte did not consider 
that jjt was super&ded by asphalte.* 

. Ml. Moreland had covered the roof of the 
treadmill at the Gil tspur-street? Compter 
with asphalte, and had found it answer per¬ 
fectly. It was laid on in a thickness of-jjths 
of an inch, upon roofing boards jths of 
an inch thick, with canvas nailed on them; 
with on entire fall of only 9 inches, tnere was 
not any appearaifte of leakage. * 

Mr. Davison had caused a school-room 
tp be floored with asphalte, four years ago, 
ancta '9 to the present time there was no 
symptom of wearing down, although the 
stones, which were let into the floor, for 
supporting the desks, &c., were considerably 
•i'rnded. He believed that the only failures 
of The asphalt* had ^occurred from the use of 
inferior ingredients. Gas tar had been used 
iifttead of vegetable Jar, and in those cases 
the result had not been successful. * 

“ Recount of ihc Victoria Bridge erected 

across the River Wear , on the line of the 

Durham Junction Railway .” By David 

Dreamer, Assoc. Inst. C. K. 

The distri&t through which the Durham 
Junction llailway passes, for the purpose of 
completing the connexion between the city 
of JDurham, with the towns of Newcastle, 
South Shields, and Sunderland, is extensively 
undermined bp coal-workings, and great 
caution was requisite in the selection of a 
spot which suiMd the level of the railway, 
and where a foundation could be formed suf¬ 
ficiently sound to support such a structure 
as the bridge described in the paper. The 
advice of Messrs. Walker ^id Burges was 
therefore sought by Mr. Harrison, the engi¬ 
neer of the line, and their design was adapt¬ 
ed ; but subsequently several alterations were 
made, either to favour the locality or from* 
motives of economy. 

Thg bridge is 810 feet 9 inches long, and ( 
21 feet wide, betwAn the % parapets. It is, 
with the exception of the quoins of the main 
arches, built of freestone, from the Pensber 
quarries; there are Jhree semi-circular arches, 
of 144 ft., 100 ft. and 60 ft. span ftspeotively, 
a centre arch of 160 span, with a mains of 72 
feet, and three arches *of 29 fe«t span each 
at either end, forming the abutments.. The 
main pier is fqpndcd upon rock, 24 feet be* 
neath the bed of the river; and-theJieight 


from the foundation to the top of the parapet 
is 156 feet 6 inches ; the under side of the 
main arch, at the crown, is thus 121 feet 
9 inches above the level of the sea. 

The paper«describes at* length the nature 
f the building materials employed, the 
dressing of the stones, the composition of 
the mortarfthe gtfteral detail and dimen¬ 
sions of the construction, the centring of 
the arches, with the precautions used in 
striking them, and gives a very full account 
of the Travelling and other cranes employed 
in the construction; these are stated to have 
been very efficient. The north arch, of 100 
feet span, containing about 980 tons of stone, 
was entirely turned with two of the crones, 
in 28 hour/, giving au average weight of 17& 
tons of stone laid by each crane per hour. 

The perseverance and practical skill of 
Messrs. Gibb, of Aberdeen, the contractors, 
are particulhrly mentioned, as the difficul¬ 
ties attending the getting down the founda¬ 
tions, especially that of the main pier, were 
very great, and required all their talent and 
energy. The detail is given of the precau¬ 
tions taken with the coffer-dam, in which at 
one period a steam-engine of twenty-horses 
power, working two pumps of 18 inches 
diameter each, was insufficient to keep down 
the water, and it became necessary to drive 
a range of sheet piling all round withinside 
the dam, before the leakage through the bad 
strata above the rock could be stopped. 

By calculation it appears, that the pres¬ 
sure on the foundation of the highest pier in 
the bridge is about 37 tons on each Square 
foot, exclusive of the, additional freight of 
the passing coal-trains, which frequently 
weigh 120 tons.each. 

The bridge was commenced on the 17th 
of March, 1836 9 and was finished on the 
28th of June. 1%3S, occupying about 714 
working days, and cost,with the extra works, 
nearly .£'40,000. 

The paper is illustrated by three drawings, 
showing a pla. and elevation of the bridge 
in several stages of its construction, and # 
u/hpn completed; the details of the centres, 
hoists, and cranes, the coffer-dam, engine, 
pumgp, and of the foundations of the whole 
structure. _ * 


^fr. Vigpoles had examined the bridge 
very minutely, and had been much struck 
with the excellence of the woikmaaship, 
which'was fprite in accordance ftiih*the 
beauty and simplicity of the original design; 
jt was aU extraordinary example of care and 
attentioq 9n the part of the contractors, and 
did* infinite credit to alt- engaged in It; yet 
with all this, it had cost less, in proportion 
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to its dimensions, than any similar structure 
•in this country. 

The President observed, that the structure 
first proposed was to have been of cast iron, 
but whcu he amF his partnef, Mr. Burger, 
were consulted, they advised the employment 
of the freestone from the adjoining quarrfes, 
on Lord Londonderry^ estate, and they 
furnished a design, based upon that of Tra¬ 
jan’s bridge, at Alcantara,which was adopted 
by the directors ; but subsequently^ alte¬ 
ration was made, by introducing three small 
arches in each abutment, r which, in his 
opinion, had injured thc*design; that was 
the extent of his connexion with the bridge; 
the merit df the construction must be given 
to the engineer and the contractors, and he 
must corroborate the statement of the supe¬ 
rior manner in which the*work had been ex¬ 
ecuted. The bridge had been placed nearly 
at the spot marked out by M tv Telford, for 
the Great North Uoad to cross the Wear, and 
as the railway would now form part of the 
line between Newcastle and Darlington, Mr. 
Telford’s plan would lie virtually executed, 
although with the difference of substituting 
a railway for a turnpike-road. 

“ Description of the American engine 'Phil¬ 
adelphia,' made hy Mr. Norris, of Phil¬ 
adelphia, North America, for the Birm¬ 
ingham and Gloucester llailu'ay .” By 
G. D. Bishopp s communicate(l by Captain 
W. S. Moor sum, Assoc. Inst. C. E. 

The engine described in the paper was 
made in* the year 1810, and has been in 
regular work for upwards of two yeaPs as an 
assistant engine upon the Lickcy inclined 
plane, which rises at an angle of 1 in 37 J, 
and is 2 miles 4 chains long. * 

Its construction is tfhat is termed* a 
“ Bogie” engine, hnving a four-wheeled 
truck to snpport one end of the boiler, 
while the other end rests upon the driving 
wheels. It .has outside cylinders, inclined 
, so as to clear the bogie wheels, over whjph 
they are placed, and it has inside framing. 

The boiler is cylindrical, 9 feet long, and , 
3 feet 4 inches diameter, o£ plates {-inch 
thick. Ittie fire-box attached to it has three 
of its sides square, and the front scmicircu- 41 
lar, with a spherical dome on the top, and the 
area of the fire-grate about 10 %quare feet; 
it was originally constructed of iron, with 
wate£ |paces 2$ inches wide, the crown, 
being supported by stay barsfrin the usual 
manner, but it was destroyed in about eight 
months, and has been replaced ^y a coppe* 
fire-box of plates {-inch thick, with a £ubc 
plate {-inch in thickness. The tubes are 
94 in number, 8 feet 11 inches long, and 2 


inches diameter outside: they were originally 
of copper, but were replaced by brass tubes 
when t-he new fire-box was fixed. Midway 
between the two end plates, is a third plate, 
through which the tunes pass, so as to serve 
ds a support, and to pretfcnt them from 
sinking in the middle. The total internal 
area of the tubes iV404 square feet. 

Tfic *fchimney is 13} iAches diameter in¬ 
ternally, by 13 feet 10 inches high from the 
rails, am! has not any damper. * 

Tjie framing is entirely of wrought iron, 
with the* axle guides, Ac., forged upon it. 
The ** bogie?’ frame is also of wrought iron ; 
it is attached to the smoke-box by a centre 
pin, and is harried by two ppir of wheels, 
2 feet o inches,in diameter, made* of cast 
iron, chilled, and without tires. 

Tlie driving wheels are! 4* feet diameter, 
also of cast iron, but with wrongHf* iron 
tiros ;ethey are firmly fixed upon a straight 
axle, as tbe cylinders aro outside. 

The cylinders aro 12 £ inches diameter 
inside, with a length of stroke £>f 20 inc^i- 1 

Minute dimensions aro giten of the: steam 
passage and valves (the “ lead” of which is 
J-inclfc and to the eduction pipe nearly {-inch, 
the motion of the slide extending l^j inch 
on either side of the eei#re line;) the steam* 
chests, tjic regulator, the gearing and feed¬ 
pumps, aftd all the other parts of the engine 
and connexions. 

The general summary of the work dbne* 
(the details of which are in the archives of 
the Institution of Civil Engineers*) shows 
that Vith a maximum load of 8 waggons and 
20 men, making a weight of tons be¬ 
hind t the tender, the engine ascended* the 
Licltey inclined plane at a speed of between 
8 and 9 mile.4' per hour; that with 6 wag* 
bus, or 3!)£ ions, the speed was between 
10 and 11 miles per hour ;*that with 5 wag- 
iOns, or 33 tons, the speed increased to 
between 12 and lflmiKs per hour; and that 
in assisting the ordinary trains, was 7 pas¬ 
senger carriages, the nsnal speed has been 
{3i miles per.hour. m 

There are three engines of this class kept 
at the*Liekey inclined plane for assisting 
tHe trains in their ascent, but one is gene¬ 
rally found sufficient for the daily service. 

The communication illustrated by seven 
drawings of thevengine, and its details of 
construction, which have been communica¬ 
ted througli Captain W. S. Moorsom, 
Assoc. Ins{. C. E, « 

* 

Captain. Moorsdfoi, in answer to questions 
from members, exploited that— 

* " Account of a Scries of Ejuterimepts on Lo¬ 
comotive Engines,"Ac., by Caption Moorsom, with 
Supplement, ruad t April 7, 1840. 
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, Mile*.* Chain*. 

The length ofthe Lickey incline, 
rising l in 37-,%tha, was .... 2 4 

The bank engine ran from out • 
its house at the foot %f the in* 
cline, at each ifip, for a length m 

of. 0 14 

And continued running jt the 

head of the trayi after sur- * • 

mounting the incline, for 
about,. 0* 23 

Thus giving an actual length on' _ 
the ascent of . * 41 

And as the same distance was c&vered^n re¬ 
turning, the ftngtE of each trip wa£ rather 
more than 5 miles. This was exclusive of 


some occasional piloting and train trips, 
which were, however, iucludedin the general 
statement of expenses. 

The account of the entire expense of the 
bank engine establishment*was made up of 
—11°, the wages of the drivers and firejnen; 
2 ,«Cost of coke, oil, and tallow; 3 , Re¬ 
pairs, including w a^fcs, and materials ; 4° 
Depreciation of stock, stated at the end of each 
half-year; 5°, General charges, comprising 
wages of pumpers, cokeinen, cleaners, and 
labourer^; cost of firewood, hose-pipes, 
cotton waste, and all other stores; salaries 
of superintende1it% clerks, foremen, time¬ 
keepers, and store-keepers; and the pre¬ 
mium paid to the men for saving the coke. 

The cost bf working the inclined plane 
was therefore, for each half-year ending— 




Wages . A. .. 

Coke . 

Oil and Tallow. #.. 

Repairs . 

General T^hargbs .. 


Depreciation of] 
Stock .I 


Total.. 


31st December, 

1841 

. • 

£ 

8 . 

d. 

132 

7 

11 

324 

13 

6* 

49 

8 

.4 

245 

1 

0 

237 

19 

7 

989 


4 

99 

0 

0 


Trips run 
Miles run 


Cost per mile run— 

1st, ExcluAve of! 

Depreciation / 
2nd, lucludirifc ^ • 
Depreciation / 


a. d. 
3 21 

3 6 


30th Jun<?, 
1842. 


.£, a. d. 
05 9 10 
191 11 4f 
27 1 7 
260 3 8 
93 15 7 




66‘8 2 


1,276 

6,980 


V d. 
• ’ 9 i 
0 0 


31st December, 
1842. 


£ a. d. 
117 14 8 
165 19 o; 
17 18 6 
92 6 11 
76 6 11 


470 

6 i 

89 

16 i 

560 




1,320 • 

6,600 


8. d. 
1 5 


1 8 * 


* 27*. per ton. 


t 26*. ft?] Jet toiftf 


t 25*. 1 lid. per ton. 


The engines had been improved by the 
alterations made since their arrival in Eng¬ 
land. , These, changes chiefly consisted in 
suppressing the temftr, an<^ placing the •re¬ 
ceptacle for water and coke upon the boiler 
of the engine, and in using the waste steam 
to heat the water; jtliese had increased the 
efficiency of the machine, and canted a con¬ 
siderable economy of fuel. • Ail <he other 
changes were of minor isnporAuioe, and had 
been chiefly suggested by the exigencies of 
the peculiar loca|jty where the engine worked. 
The economical working of the engine was 
due paitly to the attention ifhd slqll of the 


* driver^ who had become better acquainted 
with the capabilities of the machijtc, had a 
•better knowledge of the locality, and was 
stimulated by a premium upqg the saving of 
coke and other stores consumed, but was 
principally to be attributed to the judicious 
alterations that had been made in the con¬ 
struction. Tjyjre had not been any*redqp- 
tion of the men’s wages. 

The usual pressure of steam was between 
oOlbs. and 061bs. per square inch. 

Tile weights of the trains varied consider¬ 
ably ; they rarely consisted of less than 
three carriages; the heaviest, he remem- 
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bered, weighed 98 tons, exclusive of the 
weight of the two engines, which were em¬ 
ployed to convey it up the incline. 

lie hod not made any accurate experi¬ 
ments as to the amount of dipping of tye 
wheels- upon the rails, but with die ordinary 
traffic he did not believe that any practical 
loss was occasioned by it. 

Mr. M‘ Connell stated that the pressure 
of steam in the boiler of the American en¬ 
gine, when the experiments were tped, was 
more than 701bs. per square inch; the spring 
balance was screwed down to 651bs. pres¬ 
sure, and as owing to tlie 5 reduced speed of 
the engine, the steam was generated faster 
than it could be consumed by the cylinders, 
and thrown off by the safety valves, the pres¬ 
sure continued increasing. It should be 
understood that Bury’snengine, alluded to 
in the experiments, was intended rather for 
conveying trains at higher velocities, than 
for mounting the incline with a heavy load; it 
was therefore labouring under a disadvantage. 
The steam ports in the American engine were 
very large, and although steam was thereby 
wasted, that arrangement was of material as¬ 
sistance in the peculiar duty for which the 
machine was intended. 

Mr. Braithwaitc observed, that the quan¬ 
tity of coke consumed appeared to* exceed 
materially that upon other railways; he un¬ 
derstood that an engine recently constructed 
by Messrs. Rennie used about 181bs. per 
mile, and that on the Liverpool and Man¬ 
chester line the average consumption was 
lfilbs/ per mile. It appeared to him that 
the real* questions were—the absolute duty 
performed with a given quantity of Aid, and 
at what cost ? and also whether the greater 
adhesion of the driving wheels was due to 
the weight imposed upta the engiifr, by 
fixing the water tank upon the boiler, and 
the coke boxes upon the foot-plat^. aftw 
suppressing the tender. 

Mr. M* Connell replied that the peculiar 
duty of these hank engines rtquired the steam 
to be kept up for about 1C hours daily, during 
which period they made eight trips, amo bit¬ 
ing in tiie whole to about 40 miles, of which, 
during 20 miles only actual duty wgs per- * 
formed, «so that the greater portion of the 
coke was consumed while the engines were* 
at rest. Wheh they'were running with lug¬ 
gage trains on the line the quantity of coke 
consumed was very small. The difference 
of cos^. in consequence of the various alte¬ 
rations, and the improved mode of working 
the engine, whs very great In January, 
1842, the cost per trip on the incline w?s 
17«. 5d.; but in Jan., 1843, it <&ly amount¬ 
ed to 7s. l£/f. 1 

The overage weight of the luggage traina 
was about 60 tons j two assistant engines 


were used for heavy trains, merely as a pre¬ 
caution, in case of the wheels slipping; other¬ 
wise ouc of the “ Bogie" engines could per¬ 
form the duty alone, as with the passenger 
trains, which were always conveyed up by 
toe bank engine alone. 

Captain Moorsom said that the main ques¬ 
tion arising from this investigation, was by 
whal system steep gradients could be wprked, 
with the greatest efficiency, security, and 
economy "; he would, however, in tiie pre¬ 
sent case suppose the two former positions 
to be equal in both cases, and would inquire 
only into tile economy. 

It appeared from the returns of the Lon¬ 
don and Biimingkam Railway Company, 
that the annual $ost of working the Euston- 
square incline plane, which was 1J mile long, 
with an average angle of 1 in 98, with sta¬ 
tionary power and' an endless rope, wt3— 

, In 1840 £2,150 

1841 1,376 

1842 1,215. 

On the Edinburgh and Glasgow Railway, 
the expenditure upon Jhe Glasgow incline, 
which was about one mile in length, at an 
inclination of 1 in -12, also with statioiAny * 
power, was 1,516/. in 1842. 

He had understood (hpt he could not pro¬ 
duce authority for his statement) that, on the 
Great Wdftteni Railway, the cost of working 
the Box Tunnel incliu* alone, was, in 1841, 
about 3,500/.; and in 1842 it had been.re¬ 
duced to nearly 2,500/.; that was worked' 
by locomotive power. 

TVJcing into consideration the number and 
weight of the trains, their speed, and the re¬ 
lative length and the angle of the incline^, he 
belie ved that the Euston-square incline might 
be said to pet form about half as much work 
*as that on the Lickcy. 

Mr. M‘Connell presented drawings of the 
^ locomotive after being altered, of the detach¬ 
ing catch, and of .the improved brake. 

' After detailing some important alterations 
made by him i\, the valves os well as the sub- 

E ition of a different description of fire- 
and fire-frame, under an arrangemdht * 
by which a considerable saving had been 
effected in the consumption of fuel, he stated 
that, for severed reasons, but chiefly to in¬ 
crease the adhesion of the driving wheels of 
the'engine, the fender had been suppressed,' 
and a large tank constructed to be carried on 
the boiler of the engine. It was made of the 
best plate iron, £-inch thick; its length was 
8 feet 9 inbhes, breadth 3 feet 5 inches, depth 
3 feet at Vhe sides, and 1 foot 11 inches at 
the centre £ tile bottom was made to fit the 
form of the boiler, and-was bedde'd upon a 
coating of thick felt; it wa^ held in its place ‘ 
by four wrought-iron straps passing round 
the boiler. * 
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Advantage had been taken of thi waste 
steam, by introducing a copper pipe from 
the top of the fire-box dome, into the ppper 
part of the tank, carrying it, to and fro, from 
one end to the other, with an open extremity 
to allow the escape of the steam into th# 
water; this pipe was furnished with a stop¬ 
cock j iif addition to this,m number of pipes 
were introduced frt>m the smoke-bdx into 
the tank, by which arrangement, the water 
in the ttnk was maintained at the* boiliug 
temperature, previous to being pumped into 
thte boiler, which, in addition to the saving 
of fuel, proved advantageous in diminishing 
the leakage aiid breakage of the tnb^s and 
stays, arising^from the suddeif contraction 
by pumping m ccAd water, 4 when the steam 
was shut off while descending the incline. 

JCJw tank contained upwards of 400 gallons 
of wale*, a quantity sufficient for the engine 
over 18 miles, and goods’ trains had, been 
taken the whole length of the line (.13 miles) 
by these«ngines with safety and economy. 

supply of coke was carried in sheet- 
iron boxes, esfrh containing about 40 lbs. 
weight, and of a size to fit the fire-door of 
’the boiler, ranged on platforms on each side 
of the foot-plate, which platforms were fitted 
with boxes, to holds the necessary tools re¬ 
quired for the engines. 

Mr. M‘Connell then described Afiowerful 
and efficient description of brake, which he 
■jiad* constructed to act upon the driving 
wheels; it was so arranged thut the whole 


weight of the fire-box end of the engine 
could be thrown on the wheel tires; one 
brake had been found quite sufficient to stop 
the engine on any part of the incline; from 
thpir position they were vesy easily brought 
in|o action; the end working upon thp fore 
part of the wheel, was connected to a stud 
made fast to the franffing of the eugine; the 
other end was worked by a screw 1 g of an 
inch in diameter, passing through a bracket 
fixed on the boiler, which served as a nut. 
The main spring-plate of the brake was ren¬ 
dered flexible by the wood blocks being in 
short segments, thus enabling their entire 
surface to be brought intqtclose contact with 
the periphery of the wheel. 

A new form of catch, employed for de¬ 
taching the engine from the train, was de¬ 
scribed; it was stated to be managed with 
facility, and at the same time was perfectly 
secure. * 

The principal advantages of these engines 
were, he believed, the economy in the con¬ 
sumption of fuel, and the increased adhesion 
of the driving wheels (the weight upon them 
being upwards of 10 tons, thus rendering 
the engine more effective in drawing heavy 
loads). The expenses of repairs hiul also 
been much decreased by the improvements 
suggested by practice. 

Thu following statement showed the com¬ 
parative consumption of coke at different 
periods, viz.— 


For six months ending June,, 1841, 92*41 lbs. of feoke per mile run. 

January, 1842, 86 ,, 

June, 1842, 53*35 „ 

Janu^y, 1843, 43*2 * ,, 


M 


March 7, 1843. • 

“ On the causes tf the unexpected breakage 
of the Journals of Railway Axles: and* 
on the means of preventing such accident 
by observing the Law of Continuity in 
their construction.” By* William John 
*».Macquom Rankine, Assoc. Inst. C.E. # • 
The paper commences by stating teat the 
unexpected fracture of originally good axles, 
after running for several years, without any 
appearance of unsoundness, must be caused 
by a gradual deteriffiration^in the course of 
working; that with respect to the nature 
and cause of this deterioration, nothing but 
hypotheses have hitherto been given; the 
most accepted reason being, thatWhe fibrous 
texture of malleable iron BMiwy gradually 
a crystallized structure* whuAt |ein| weaker 
in a longitudinal direction,Jtives way under 
a shock that th^same iroivvben in its fibrous 
state would have BUfitained without injury. 

The author contends teafcrit is difficult to 
prove that an axle which, when broken, shall 


be found of a crystallized texture, may not 
have been so origginUy at the point of frac¬ 
ture, although at other parts the texture may 
have been fibrous. 

He then proceeds to show that a gradual 
deterioration t^kes place in axles without 
their losing the fibrous texture, and that it 
d«^ not arise from the cause-to which it is * 
usually attributed. 

From among a large collection of faggoted 
axles S'hich ha«rbroken after running between < 
t two, and four years, five speci irons were 
selected, of which drawings |ge given, repre¬ 
senting the exact appearance of the metal at 
the point of fracture, which in each case 
occurred at the re-entering angle, where the 
journal joined the body. The fractures 
appear to hate commenced with a smooth, 
regularly-forincd, minute fissure, extending 
111 round the neck of the journal, and-pene¬ 
trating dh an average to a depth of half an 
inch. They would appear to have gradually 
penetrated from the surface towards the cen¬ 
tre, in such a manner that the broken end of 
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the jonmal was convex, and necessarily the 
body of the axle was concave, until the 
thickness of sound iron in the centre became 
insufficient to support the shocks to which it 
was exposed. e * 

In Sail the specimens the iron remained 
fibrous; proving that nc^material change had 
taken place in its structure. 

The author then proceeds to argue, that 
the breaking of these axles was owing to a 
tendency of the abrupt change in thickness 
where the journal met the shoulder to in¬ 
crease the effect of shocks^at that point; 
that owing to the methofi of manufacture 
the fibres did not'follow* the surface of the 
shoulder, but that they penetrated straight 
into the body of the axle; that the power 
of a fibre to resist a shock being in the com¬ 
pound ratio of its strength and extensibility, 
that portion of it which is within the mass 
of the body of the axle will have less elasti¬ 
city than that in the journal, and it is pro¬ 
bable that the fibres give way at the shoulder 
on account of their elastic play being sud¬ 
denly arrested at that point. This he con¬ 
tends would account for the direction of the 
fissure being inward towards the body of the 
axle, so that the surface of the fracture was 
always convex in that direction. 

It is therefore proposed, in mamifactnring 
axles, to form the journals with a large curve 
in the shoulder, before going to the lathe, 
so that the fibre shall be continuous through¬ 
out ; the increased action at the shoulder 
would thus be rnude efficient in adding 
strength to the fibres without impeding their 
elasticity; Several axles having one end 
manufactured in this manner, and tlitf other 
by the ordiuary method, were broken : the 
former resisted from five to eight blows of a 
hammer, while the latter were invariably 
broken by one blow. *■ 

The vibratory action to which axlds a rtf 
subjected is then considered, and it is con¬ 
tended, that at the place where there is an 
abrupt chauge in the extcntTof the oscilla¬ 
tions of the molecules of the iron, these 
molecules mast necessarily be more cafily 
torn asunder; and that in the improved form 
^ of journals, as the power of resisting shocks 
is increasitf by the continuity of (lie superfi¬ 
cial fibres, so is the destructive action of the 
vibratory movement prevented by the. con¬ 
tinuity of form. 

The paper is illustrated by five drawings, 
showing ( the section of the journals of broken 
axils, and their appearance at tic; moment of 
fracture. 

Mr. York agreed with Mr. Ranking in 
several points, and stated, that since the 
last meeting he had made a series of experi¬ 
ments, which confirmed his opinion ralative 
to the vibration in solid railway axles being 


arrested,' when the wheels were keyed on 
tight. In all such cases, where the vibra¬ 
tion w*is checked, fracture would, he con¬ 
tended, be more likely to ensue, but with 
hollow axles there was very little differ¬ 
ence of sound when struck, and no diminu¬ 
tion of strength after keying on the wheels ; 
this he attributed tb the regular distribution 
of the molecules in the metal of the hollow, 
cylinder. 

Mr. Parkes coincided with Mr.' York's 
opipion, and he believed that hollow axles 
would eventually supersede solid ones, par¬ 
ticularly if fhey had sufficient rigidity for re¬ 
sisting jflcxiire. Their faculty of transmitting 
vibratior more readily w;y in *.heir favour ; 
it was well understood that in pieces of ord- 
nance and musket-barrels great regularity 
of proportion in the metal was requisjt*; in 
order to insure the equal transmission of the 
vibration, caused by the sudden expansion of 
the metal at the moment of the explosion 
and unless the vibration was regular, the 
barrel would burst, or the ball .would not t)'e 
correctly delivered. * 

Mr. Greener, of Newcastle, among otV;sr 
experiments, turned the outside of a mus¬ 
ket- barrel to a correct taper, and fixed light 
upon it at given intervals several rings of 
lead, 2 inches in thickness; on firing a 
charge drachms of powder, he found 
that all the rings were loosened, and had all 
expanded regularly in their diameter. ' * 

It was a well known fact that cannon 
seldom or never burst from continuous 
firing; such accidents, unless they arose from 
peculiar circumstances, generally occurred 
in co.isequeuce either of inequality in 'the 
naiufe of the metal or irregularity in its dis¬ 
tribution ; to the latter cause must be attri- 
Bnted the bursting of the “ VIortier monstre” 
before Antwerp, and of a large gun which 
,was proved nt Deal some time sinee; this 
latter gun burst at'the third discharge, after 
delivering the ball better than on either of 
the previous discharges; it was evident that 
tti^ fracture did not occnr under the explcsi 
sion of the powder, but on the re-entering of 
, the mr%to the month of the gun after the 
discharge, and also because the thick ness‘of 
metal was not well-proportioned, whereby 
the vibration was unduly checked, the co¬ 
hesion of the md'ccules of the metal was 
destroyed, and the gun fell into several, 
pieces, without any of them being projected^, 
as they woqld have been »jy the usual effect 
of an explosive force. 

The most pr^&ical millwrights were well 
aware of the kuperiorify of hollow shafts, and 
they were frequently used, as they were more* 
easily kept cool than solid dues, especially 
at high velocities, when shafts were peculi¬ 
arly liable to injury from percussive force, 
or from a series ot recurring vibrations. 
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The plan of Smelting Iron by Steam, 
blast has been tried, and failed. “ B. Q. D.” 
will find it thus alluded to by Sir J. W. F. 
llcrschell in his “ Dis£. Nat. Phil.— 

“ Instead of employing this power to fordB 
air into the furnace, through the interven¬ 
tion of die bellows, it wa#, on one occasion, 
attempted to employ the steam itself in ap. 
parcncly, a much less circuitous ^manner, 
vis., by^lirecting the current of steam, in a 
violent blast, from the boiler at once jnto. 
tlte fire. From one of the known ingredients 
of steam b* ing a highly iuflumnltablc body, 
and -the other that essential part gf air 
that supports combustion, it ♦as imagined 
that this would liafe tho effect of increasing 
the fire to tenfold fury ; whereas, it simply 
blfUljt out —a insult whicti a slight consider¬ 
ation o£ the laws of chemical combination, 
and the state, in which the ingredient ele¬ 
ments exist in steam, would have enabled 
any one to predict without a trial.” 

Chinese Pumps arc in China all 
worked by t roMen chains, made of a series 
of square links; but it does not by auy 
*mi?Sns follow that wood is better t)ian 4 irou; 
in point of fact, there can he no comparison 
between them, so ter ns durability is con 
cerned. Now that the “ Iron Barbarians” 
hav£ enforced a freer intercourse fifth their 
“ Celestial” friends, we may reasonably hope 
See the wooden chains, ere long, super¬ 
seded by iron of good British manufacture. 
And when that consummation is realised, it 
will be only making a fair return to* the 
Chinese for the pump itself, which was the 
first*good one, the world beyond the “ vail” 
over knew. • 

Mr. Naylor^}Phantasmagoria. —Sir, 
—Having tried the method of constructing* 
the phantasmagoria for the exhibition of 
moving figures, according to the diagram 4 
and statement of yqurarorftspondent, T. W. 
Naylor, in No. 1027, and found it will not 
answer the representations 2>f Mr. N., I, 
should feel oblige^ if he would state wlictl^g 
there is any mistake of the printer, or en¬ 
graver of the diagram. Yours traly^tK. Y. 

OShkome and Iron. —To separate these 
two metals from each other, they are preci¬ 
pitated by. amuionia^or carbonate of ammo¬ 
nia, and the humid precipitate is treated by 
a alight excess of sulphurous acid ; all the 
iron is dissolved, as well as a certain quan¬ 
tity of chrome, anti the remainder of the 
latter metal is converted into pure subsul- 
phitfe. The solution is boiled to^il dtcploured, 
and it then contains no hiore iron ; in order 
, afterwards to precipitate this metal from it, 
the' sulphurous acid is driven off, either by 
means .of sulphuric acid, or by means of 
nitro-muriatic acid, and an alkali, or (gi 


alkaline carbonate is afterwards added to it, 
or else, without decomposing the sulphite, 
the iron is precipitated by an alkaline hydro¬ 
sulphate. WBen a solutioA of chrome con¬ 
tains at the same time a sufficient (fffimtity 
of hlumina, all the crude of chrome is carried 
away by this*earth when it is precipitated by 
sulphite of ammonia. Hence we have a 
means of separating chrome from iron, man¬ 
ganese, jus. The metals being dissolved, any 
solution of alumina—alum, for example—is 
added to the liquor, then sulphite of ammo¬ 
nia is poured in, %nd it is boiled until it is 
no longer turbid ; $ is filtered, and if it still 
retains its green tint, alum and sulphite of 
ammonia, &c., are again added to it. The 
precipitate contains all the chrome, and all 
the alumina, withott any mixture of other 
oxides ; by treating it with caustic potassa, 
without heaf? it is entirely dissolved, but the 
solution abandons the chrome at the boiling 
heat, and alumina alone remains .—Berthier. 

The Panama Chains are a remnant of 
the extraordinary skill to which the ancient 
Mexicans had attained in works of gold and 
silver, but are every day becoming rarer and 
rarer. The inode of making them is said to 
he kcp£ a secret to this day among the In- 
dians of Panama, Ewbank, who examined 
one which came from Carthagena, gives the 
following account of it:—” 'Hie length, had 
it been cut, was 8 feet 2 inches ; its section, 
which was hexagonal, did not exceed one 
twentieth of ait inch in diameter. was 
formed of one or more fine wires, which 
seemed to huve been interwoven Cv inter¬ 
laced, like the. plaiting of a whip handle. 
When a single thread was examined by a 
microscope, it was found to be composed of 
sevc&l wires, which, separate, were scarcely 
perceptible; the teeight of the chain was 
A pAinyweights, and it appeared to be as 
flexible as a piece of twine—certainly fur 
more so than any chain formed of links; no 
end of a wire cAild be detected, and not a 
particle of solder was used.” 

Ifc. Arnott’s Hydrostatic Bed. —“ A 
, Sleep Wisher” states that Plutarch, in his life 
of Alexander, mentions that the Babylonians 
used, during the dog days, to steep 41 on 
•skins filled with water,” and asks whether 
this docs not show the invftltion to have 
been old, and therefore vitiate Dr. Arnott’s 
patent ? We answer, first, that the use of 
the invention by the ancient Babyloi^ans, is 
no proof that it was ever known to the 
modems and second , that Dr. Arnott never 
took out uqy patent. 44 bleep Wisher” bos, 
therefore,*only to 44 rest and be thankful.” 

Indention of Roller Spinning.— 
The claim of Mr. John Wyatt to the inven¬ 
tion which formed the .basis of the colossal 
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fortune of the Arkwrights, was fully dis¬ 
cussed in ourreview of Mr. Baines’s History of 
the Cotton Manufacture (vol. xxii., p. 424). 
Mr. Baines, and after him, Mr. Barlow, 
agree with our correspondent,, 4 ' H. C. C.,” 
in considering that Arkwright but perfected 
what Wyatt first invented. We have given, 
in the article referred (L, some* reasons for 
being of a contrary opinion. We have 
shown it to be in the highest degree proba¬ 
ble, that Arkwright knew nothing of what 
Wyatt had previously done—that thefte is no 
valid evidence of Wyatt having, in fact, ac¬ 
complished any thing—and that if any per¬ 
son has a better claim to the invention of 
roller spinning than Amrright, it is not 
John Wyatt, but Lewis Paul. f 

File-cutting by Mach inkuy.— Several 
machines have been contrived for this pur¬ 
pose, but they have been all decided failures. 
The best files are still those made by 
hand. Those called 44 bastard 'cut" are an 
intermediate, or hybrid class of files, neither 
rough nor smooth, but something between 
tiie two. 

The Atmospheric Proof of Gunpow¬ 
der, consists in exposing equal weights of 
different sorts to the atmosphere for a number 
of days, seldom less than fourteen, and then 
re-weighing them. The increase of < weight 
should not exceed one per cent.; if it is more, 
the powder is considered bad or iudifferent. 

The Artificial Rubier are made, ac¬ 
cording to Aikin (“ Chem. Die,”) by mix¬ 
ing with glass, in a state of fusjon, the purple 
precipitate of cassius, or gold precipitated 
from a nitro-muriatic solution, together with 
the oxide of tin. The usual way of making 
it is to dilute very largely a solution of gold in 
aqua regia, and add to it, drop by drop, a very 
dilute nitro-muriate of tin f The liquos im¬ 
mediately becomes of a pyrplisli red colour, 
and by standing, a precipitate of severf 1 va* 
rieties of shade slowly subsides. 

Cylinder Printing was invented by the 
late eminent journalist, and. ingenious me¬ 
chanic, Mr. William Nicholson, who took 
°ont a patent for it in 1791. The mcri^of 
its introduction into ubc is due, however, to 
Konig, who re-patented (and it may be, re- ' 
' invented)Jt, in March 1810* The 7\fhes of 
November 28, 1814, was the first sheet qver t 
printed in thi|r;vay. Mr. Cowpdr, who, in 
^^Conjunction with Mr. Applegut^, invented 
tiie improved machines, which have long since 
driven those of Konig out of the field, once 
asked Ids German precursor whether he was 
not aware that he had been smticipated by 
Mr. Nicholson, when Konig answered that 


44 he made a point of not reading anything 
that other persons had done, ,inj prder 
that it might not Be said heVorrovyecl from 
any ofte I” We meet witifridicu¬ 
lous sort of affectation not denfraqueiray 
a* long inventors, and woul^-be investors, 
but we have always observed that those who 
indulge in it most ti are those who otc most 
to their treading, and least to their own in¬ 
genuity. V 

— 

f VOTES AND NOTICES. 

Chemistry and Vie Customs. — “ As the lateit fa¬ 
shion of chemical nomenclature is to convert the 
German affix staff (siutT) into the Greek v\i), 
whence t great, tribe of pies, or t ties, have sprung 
up in the text books, may I humbly suggest, that 
in future our Professors in describing the novel 
naphtha (Item New York) the merits of which Dr. 
Ure has so admirably exposed, syould style it in 
their next editions, paranomgle (ox mule>, wty/.-Vra 
by interpretation, illegal stuff, in English, and 
unrerliiyi'dss-igsloff in German I"- A C/it mist. 

Cheap and effective Fire Engine for Union Ifousts 
and other dwellings. —At a meeting of the Guar¬ 
dians of St. Faith’s Union, Norwich, it was pro¬ 
posed by Mr. Thomas Watts, seconded by Joh. 
Lunge, Ksq., Chairman, apd cnyfcd by a h.rge 
majority,—“ That one of Mr. Slialders’, jiin., six 
guinea portable lire engines be ordered,and be kept 
under yie Governor’s loch, for the security of Aie ‘ 
building, in the event of fire; and also for employ¬ 
ment in the garden, cleaning windows, Ac., or for 
allaying dust.” It was also tbiuarkcd, that in case 
of a fire in the neighbourhood both engine and help 
might cofcy jnicntly sent to assist.— Surfulk 
Chronicle. —Mr. Sbaldcrs informs us that the en¬ 
tire weight of a brass engine, such as referred to in 
the preceding notice, is only 2ti lbs., exclusive of,, 
the reservoir steadying stand, and that it can be* 
used wherever a lad 4 feet high can find elbow 
room: a man working the lever with one hand and 
guiding the jet-pipe with the other, delivers at a 
moderate speed eight gallons of water per minute 
to an elevation, in calm air, of 45 feet, or to a dis¬ 
tance M 60 feet. It is not subject to choke or to get 
out ol order, whether it is much used or remains 
for months idle- Access is had to the hydraulic 
Working parts merely liy turning one large screw. 

The Turkish Steamer “ I’etki Tiguret.”— Sir,— 
Allow me to correct an error In my letter of last 
week, in your esteemed Magazine, which has arisen, • 
’land escaped accidentally undetected,) either from 
npsstntemcnt or the misnphrehension of the indivi¬ 
dual who furnii-lied the data. The error is, in stat¬ 
ing the speed of’the Peiki Tiguret, to be 15 miles 
with and 12 mU«) against tide. It should have 
leap 15 miles with the tide, or 12 miles through 
the water; her speed against strong tide being 
somewl^t under 10 miles in the hour. I am, Sir, 
your obedient servant, Justice. 

P.8.—On Sunday last, at about quarter before 
twelve at noon, the Peiki Tiguret lott Blackwali 
for the Turkish empire, with some fargo and pas¬ 
sengers, and reached Dovei*at a quarter before six 
o’clock, fpking tluf’pn&sag* in seven hours. She 
had a whole tide, it is igde, in her favour; still It is 
an unprecedented result for a sea steamer.— J. 

Intending Patentees may be supplied' 
gratis with Instructions, by applicant* 
(post paid) lu+Hfessfs. Robertson and Go.- 
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THE AMERICAN STEAM-VESSEL, “ EMPIRE”—EXTRAORDINARY PERFORMANCES. 


Fig. 2. 



Sir,—As it must bo of interest to your 
numerous engineering readers to be kept 
infonmed of what is doin^ in the way of 
steam navigation on the other side of the 
Atlantic, I send you the following extract 
from a letter which I have just received 
from New York, dated the 29th of May 
last. , » 

“ The Empire and the feo«M America,' in 
their ascending trip to Albany, ran on$ hun¬ 
dred measured miles, without stopping, in 
four hours and thirty minutes. The ques¬ 
tion is, as yet, undecided Svhich has the 
• greatest speed, but the friends of-Jfce 
Empire insist that when she is fitted ftith 
the additional blowers originally intended to 
i be used, she will defy competition. *-Nous 
nerrons.’*' y 

' The performance here recorded is, I' 
believe, withinit a parallel in jtcam navi¬ 
gation in any part of the world. The- 
usual rate of the tide on the Hudson is 
twp miles per hour; so that, assuming 
that both vessels started with the flood, 
which they would most probably do, the; 
rate of speed which they acdftgaplished 
through tne water was upwards of twenty 
miles per hour. 

The Empire is fitted with a new des¬ 


cription of engine, invented by Mr. W. 
A. Lighthall, and Called, from the most 
prominent feature in its construction, 
“The horizontal half-beam boat en¬ 
gine.”' My corfespontjent has sent me 
a set of drawings of it,'which I sis') send 
you, in order that you, if you think proper, 
may have them engraved, for the better 
illustration of the present notice. The 
cylinder's are of 48 inches diameter, with 
a twelve feet stroke ; the number of 
revolutions* 1 per minute^ with steam at 
2libs. ^ressurp, and'25. The Um¬ 
pire is the largest boat afloat in America, 
being 380 feet lopg, and 5© wide ovejr, ftfl. 
The v\ heels sire 33 feet in diameter, aud 
13 broad. She m ikes up 450 beds. 

The*»S'0Mf/i America is 270 feet long, 
and is fitted with engines of the ordinary 
American construction,wojjtfd commonly 
at from 2.5lbs. to 28lus. pressure. 

I remain, Sir, vour obedient servant, » 

P. 

London. June 10, IS 13. ^ 

[Th^ drawings, with the loan of. which 
our correspondent has kindly favoured 
us, include two pairs of Ligfithali’s en¬ 
gines, one of 12 feet stroke, and the othsw** 
of 10 feet stroke; wc give the former. 
Fig,. I, on our front page, is a side eleva¬ 
tion, and fig. 2 an end view.—E d. M. M.] 


SCREW PROPELLING. 

Sir,—Having read in yaur useful pub¬ 
lication, No.. 1033, your observations on 
‘*tho “progress ef syrew propelling,” I 
Seg leave to be allowed to make a few 
remarks. Y°6 have there stated that the 
yyed of the Government experimental 
steamer, Hee, was with “ paddles 7*7; 

. Blaxlftid's screw, 7* 1 ; Smith’s, 0'8; 
Ericssons, 5*4.” At the time these trials 
were being made with the Bee, I was 
actiyely engaged in the applicatioif of a 
sub-marine propeller to tne Mermaid 
steam vessel, under the direction of the 
Messrs. Rennie. I need not, therefore, 
tell you that«j[ took milch interest in the 
experiments made with the former ves¬ 
sel, and'cawftniy watched their progress. 
You will probably be surprised, when I 
tell you, that the result* attributed to 
“ Biaxland's jpropeller” arc altogether 
erroneous, for this simple reason, that 
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“ Blaxland’s propeller,” was not that 
which was applied to the Bee at thf time 
7*1 miles was obtained, and to the best 
of my belief at any Either time. I have 
before me a cc^>y of Blaxland's specifics* 
tion, dated Nov. 28, 1840; 1 have also 
your 9$2nd Number, .Wherein I Jnd, in 
page a correct extract of all that part 
of the 'Specification which refers to the 
propeller, and to which I beg to call the 
attention of your readers. It begin* by 
stating, that “ one or mow: "inclined 
planes or propellers are to be affixed at 
right angles to a revolving horizontal 
shaft,” and*the£ proceeds to describe 
the mode of determining the angles at 
w^iich the incltned planep are to be fixed. 
The'* specification finishes with these 
wonts, “ I rivet the inclined pfeines, 
which I prefer divided into’ three or more 

8 arts, each part being separately riveted 
h iy an arm,as shown in fig. 7 ” Now, 
Sir, it appear? clear to me from this de- 
.scijplion, that what Mr. Biaxland pa¬ 
tented was the application of plarfc flat 
surfaces, set at angles according to cir¬ 
cumstances, and that in order to lessen 
the »ba’d effect of such an arrangement, 
he proposed to cut the surface into strips, 
'So as to enable him the more readily to 
]3ace those'parts nearest the centre at an 
angle which would give them the same 
speed horizontally as the parts forcing 
the circumference of his propeller. That 
no such propeller as this was used i8 the 
See .when the 7*1 miles was obtained, I 
venture to assert most positively. 

Your wish Tta see W’hat the Biaxland 
propeller woulu do if fitted, to the Mer¬ 
maid, , has drawn (prtl^ these remarks* 
from me, and I have no hesitation in 
saying, that if such were jthe case, the 
speed of the Mermaid would be fining 
rttSLrcr that of the Swiftsure than Ac 
Railway. In your remarks, yo» state 
that “ Mr. Rennie tried simple adhesion 
as in the case of Railways, but the result 
was an uttcp failure.” Allow me, # sir, 
to inform you that it wa* at my earnest 
solicitation, and against their own ex¬ 
pressed opinions, that Messrs. Rennie 
permitted the triad of this plan; conse¬ 
quently, the error of judgment^fif any), 
was mine. I say, “ if gny, ^5qpauae I am 
still of opinion, that for river navigation, 
this principle jnay be applied with ad¬ 
vantage, and nothing but an untoward 
accident prevented its Aiccess in the 
Marmaid. , • * 


I must not conclude without informing 
your readers what the propeller was that 
was used by Mr. Steinman, (the pro¬ 
prietor, I believe, of Blakland’s patent,) 
i'| the Bee. It consisted of fotB* seg¬ 
ments of screws lfvgted to the ends of four 
armB, each segment being about 20 inches 
long at the circumference, and about 9 
inches in the direction of the arms; the 
diameter about 3 feet H inch, and its 
pitch 5 feet; its Bhaft made 180 revolu¬ 
tions per mintffcfc while the engines were 
making 40; this shows that there was a 
step of very nearly one-third. A pro¬ 
peller something like this was applied to 
the Mermaid , but finding the slip very 
considerable, Messrs. Rennie abandoned 
it, and fitted her with one of Mr. George 
Rennie's o#n, a trial of which was made 
on Thursday, the 1st instant, when the 
vessel fully equalled what was expected; 
showing an increase of speed of tne ves¬ 
sel over anything before obtained, with 
less expenditure of steam power. The 
speed of the vessel was to that of the pro¬ 
peller as *91 to 100. 

I am, Sir, your obedient servant, 

Edward Humphrys. 

Ilolland-btreet, Blackfriars, June 8 f 1843. 


CASJ IN LEVERAGE. 

Sir,—I beg to submit to your Intelli¬ 
gent readers the following (to nSe) puz¬ 
zling case touching.the properties of the 
lever:— • 

16 two weights are suspended over a 
pulley in equilibrium, and a trifling aug¬ 
mentation be adaed to one side sufficient 
to overcome the friction, the heaviest will 
descend to the bottom, whatever be the 
length of string by which it is suspended. 
Bufr with a pair of scales, however deli- . 
cate the construction, a very different 
result takes place; there the heaviest 
weight establishes an equilibrium at a, 
certain angle, which departs from the 
* horizontal in a certain ra^p correspond¬ 
ing to the increase of the weight in the ' 
heavier scale. Now, as both the lesser 
and greater weights must necessarily oc¬ 
cupy an equal distance from the* centre 
or fulcrum, whence arises this peculiar 
Result ? 

My atydhtion was first drawn to this 
subject by a discussion among some agri¬ 
culturists, as to the best mode of apply¬ 
ing horse power for draught; one side 
contending for the usual method of a 

ix2. 
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team, with one horse before the other, 
the chain or traces having a direct com¬ 
munication with the load; the other con¬ 
tending for the superiority* of two horses 
abreaft., whose differing ratios of forre 
might be equalized by^the swivel tree; 
and further, that within a certain range 
the departure of the swivel tree from the 
horizontal (meaning a right angle to the 
line of draught) gave no advantage to 
either horse. With the latter view I 
fully concurred at the tiigci though it was 
disputed by an eminent practical agricul¬ 
turist; but on reconsidering the sub* 
ject, and from what 1 have laid above, 
the position would seem untenable. 

If 1 mistake not, that beautiful and 
apparently correct contrivance, the Dum¬ 
pier balance, is based on the M principIe— 
whatever it may be—on which the dif¬ 
ference between the two cases turns. If 
this be the case, and if its maximum of 
excellence be in the range nearest the 
horizontal, while at the vertical position 
of the weighing body, all discrimination 
must be totally lost, then— Query, if 
throughout the entire range it does not 
become approximative^ or progressively 
imperfect? 

i remain yours, Sir, an humble and 
sincere enquirer after truth, • 

- Sam, Phillips. 

Cl o 4 


CONSTRUCTION t)P DUE 

Sir,—Wishing td make two bee hives 
of peculiar dimensions^. being segments 
of spheres, the following problems were 
. required to be solved. «. « 

First. Given the chord A D of an 
arc of a circle = 12 inches, to draw a 
circle, so that the versed sine, B F, of 
< the segment which the chord cute off 
from the circle shall be equal to one qSor¬ 
ter of the whole diameter of the circle. 


E * * 



F 


OF BEE HIVES. 

A B «* | of A D or fi; and C being the 
centre of the circle, let x = B O, and 
as B' C is *= | of the diameter E F, 
therefore A 0 will be equal to 2 x, being 
the radius. Then let a represent A B-C, 
and wehave the following equation : 

a 2 + af * | ■» 4 x *; t by transposition, 

2 

«* = 3 ®*. Again, x — V— ’ and os 

it 

Oil 

a —13, a 9 —30; therefore x = V '— -3‘4C in. 



which is = 13 C, or I of the diameter of 
the cir&lt A F D E; consequently,’ the 
diameter will he 13*84 inches. And 
from the foregoing we have the following^,. 
First General Rule. *■ 

Divide the square of half the given 
chord by 3, and extract the square root 
of tlv? quotient, and the result will be; tluf 
versed sine of the segment of the circle 
which the chord cuts oft 1 , which, being 
‘One quarter of the whole diameter, must 
be multiplied by two or Vour for the ra» 

, dius or diameter. 

i * - 

a Second. Given the chord A D of a 
circle = 12 * inches, to find the dia- 
Acter of a circle, so that the versed bum, * 
B F, gf the arc which the chord cuts oft* 
shall be equal to one-third of the whole 
diameter of the circle. 

Let x » B C, which is =* ftof the dia¬ 
meter E E. ^hen Jt C will be = 3 x, 
being the radius; therefore we have 
in the triangle A B C the base A B =6, 
and the perpendicular* represented by x 
and the jiypothenuse A C = 8 B C, or 
3 *. . v* 

Then G 2 *or 36 + #s 3 * 2 - 9 a ?; by 

transposition 8 a 2 36 or a s ■» ~ 

8 

Therefore x ■ a' 1 — « ^4 -5 inches. Hence 
tt 
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B (f 2*12 inches multiplied by 
fi = 2*72 inches EF the diameter. From 
which we have the following 

Second General Rule. 

Divide thcasquare of half the chord 
by 8, and extract the square root of the 
quotierft, and the result* multiplied by 2, 
" ill give the vertted sine of the tJtgrncnt 
of tht circle which the chord cuts off; 
and thUt product, multiplied by .‘1, will 
give the diameter of the circle. 

Yours, &c.,« * 

tt. S. In. 

A Member of the Dari ipg ton jVlcch. 
lust. • • 


** # SCREW CUTTING. 

Sir,—In your Number 1020, pagps 300, 
there is an enquiry by “ Light” respecting 
screw-cutting. The following will, I hope, 
’fee sufficient information for him. 

% rig. 1. 


c 




» T 
*a 





Let the line d b represent tlie ciiCiim - 
fercncc of tlie smaller screw, stretched out 
' ints a straight line, and a b tlie length ^)f the 
circumference of the larger screw; aad let 
a b 'c represent* the angle which the worm, 
when uncoiled, makes with the base or ciur 
cumference stretched out as above: then it 
is evident that the distance travelled over by 
the smaller screw ir% one revolution will b0 
represented by the perpendicular d e, and 
the distance travelled oven by the larger 
sgrew in one revolution will be represented 
by a c. This proves that two screws offfiif- 
ferent diameters, cut by the same di& cannot 
correspond with each other, for the larged 
travels farther than the smaller at each re¬ 
volution in the ratio of a c to d e. i 

* _ • 

Fig. 2.* 





To cut screws of different diameters, whose 
rates shall be equal, it will be necessary to 
make the angle a b c of tlie larger screw 
smaller than the a ogle of the smaller screw, 
as follows; let d b, fig. 2, be the circum¬ 
ference of the Smaller screit; a b, that of the 
IJrger; d b e, the angle which the #orm of 
the smaller gcrew^ykes with the base; and 
d e the distance travelled over by the smaller 
screw in one revolution; make the perpen¬ 
dicular a c equal to d e, and draw the line 
c b, thfti the angle ah c is that at which the 
worm of the larger screw must be cut; and 
conversely, if Jhc angle a b c of the larger 
screw be given, flie angle d b e will be that 
at which the worm of the smaller must he 
cut. I am, Sir, 

Your obedient servant, 

Joshua Jr ays. 


A HUSK OK Tills PATENT f.AWH—UOHKUTs’s 
GALVAMC IIATTEttY—NKW DIAPHRAGM. 

Sir,—A most absurd practice appears 
to have become common amongst certain 
individuals—a practice, the continuance 
of which will offer serious obstacles to the 
freedom and progress of scientific investi¬ 
gation and discovery. With your per¬ 
mission, I wish to call the attention, and, 
if possible, procure the assistance of your¬ 
self and of your readers, in endeavouring 
to arrest the progress of an evil of no 
snrnll magfaitude. 

I refer to she numberless ins^qccs in 
which parties obtain patents for inventions 
to wljich they have not the * slightest 
foundation of a cWim—such discoveries 
having been previtmsly made known for 
the*benefit of |he public. 1 was par¬ 
ticularly struckfvith this fact in reading 
•the account which you gave, a few months 
since, of a patent taken out by a rMr. 
Woolrich, of Birmingham, for gilding, 
plating, &c., <by means of the magnetic 
qj&tric machine. The patent was ob- 
Ufthed in the latter end of the year 1842. 
Now, in a work published by Mr. Stur- 
geoif in'the early part of the same ycar fc 
oepurs the following passage—** 

“ It is now more than se^jgp years ago that 
I contrivers magnetic electric machine, by* 
means of which I coated metals with tin, 
copper, &c.; and I have employed the same 
machine to advantage in gilding, tiilvering, 
and platinizing various kinds of metals of 
^ inferior value, and I have no doubt that in 
this cagdbity the magnetic electric machine 
may heconib generally useful. I have pro¬ 
duced good electrotypes on a small scale by 
its employment.” 
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Here, sir, is Ihe very invention 
particularly described and practised, for 
which, some months after, Mr. Wool* 
rich obtains a patent, and I, along with 
others, who have practised or intend to 
make use of the plan proposed by Mr. 
Sturgeon, have the satisfaction of seeitg 
the patentee step in, Cith “ Stop! where 
is your license ?” If Mr. Woolrich had 
made some ingenious improvement in the 
magnetic electric machine, and then, 
from its superior utility, laid a claim for 
its application to electro-jnetallic pur¬ 
poses, our surprise miglft not have been 
much excited; but when he gives a de¬ 
scription of the usual form ef that ma¬ 
chine, and then claims its appropriation 
to gilding, plating, &c., as an invention 
of his own, after Mr. 2§'turgeon had pub¬ 
lished it for the benefit of Hi, it is as¬ 
suredly a case of self-appropriation which 
one may be well excused for not submit¬ 
ting to. 

It is especially in connexion with the 
subject of electro-metallurgy that this 
abuse exists. There is scarcely one of the 
ingenious inventions and devices intro¬ 
duced by Mr. Spencer and others, jvhich 
has not been patented by other parties, 
thus committing, I may say, an act of 
robbery on the public, and of injustice 
to the original inventor. Imagine, sir, 
the surprise of Messrs. Daniell, Grove, 
and Stv 2 c,if a patent were \o be obtained 
next mqnlh for the various voltaic ar¬ 
rangements invented bv those gentlemen; 
or how would Genern Pasley sustain his 
gravity if a patent were to be granted 
for exploding gunpowder> or other anal¬ 
ogous material, by meats of a wire ig¬ 
nited by the voltaic battery. Yet Vmctt 
things may be. Mr. Spencer’s avowed 
object was to obtain a metallic surface 
for printing, &c., but this J»art of the in¬ 
dention is now monopolized by patent. 
The same individual also discovered 9 a 
method of causing the voltaic deposit to 
(.adhere bv. means of nitrhf acid, yet an¬ 
other person has the “coolness” and folly 
to claim the device as his own, by pro- 
* curing a patent for it. Mr. Charles O. 
Walker discovered a plan of plating and 
gilding with silver and gold anodes, thus 
effecting a great reduction in Che expense 
of these processes, and almost immedi¬ 
ately after a patent, of course, if granted * 
to another individual for the use of these 
discoveries. More than one patent has 
been obtained for modification of the 


voltaic battery, whilst the science Oi pho¬ 
tography is enveloped on every side by 
these protecting influences. Endeavour 
to conceive to yourself, Mr. Editor, the 
learned philosopher:; Volta, securing the 
right to use the invention which bears 
lii's name, by obtaining a patent in every 
country in the fvorld for the' voltaic 
trough ; or suppose that every lightning 
conductor were to be dubbed with “Ben¬ 
jamin Franklin, Patentee.” At the meet¬ 
ing of the British Association, Mr. Fox 
Talbot guve to the public, as I had ignd- 
rantly supposed, a plan of multiplying 
specula by the electrotype, stating, at the 
same tine, that two oth«c individuals had 
practised a similar invention; but some 
months after, the above plan, so generous¬ 
ly given pro bono publico, is returned \o its 
lawfuLowuer by means of a patent. Truly 
there is somctlringcomprchensive and uni¬ 
versal about these patents which ought to 
excite our admiration and wonder. Iwpuld 
sincerely recommend Mr. Thomas Spen¬ 
cer to obtain a patent (and w'ho shall hjn- , 
dcr him ?) for making cupreous deposits 
for any aud every purpose whatever, by 
means of a current of'electricity, steam, 
or oth er^analoffoux fluid, and to improve 
his undouotedly original invention by in¬ 
cluding amongst his deposits every metal 
under the sun, save and excepting brasf^ 
the monopoly of which he” may safely 
and (profitably leave to his successors in 
the electric art, or “ cold metallic foun- 
dry,” c as Jacobi has it. * 

No doubt you will have seen the ac¬ 
count of the gVand explosions near Hover, 
by the use of tbe voltaic trough, and as 
you have previously recommended for 
t)iat purpose the form of battery pro¬ 
posed by Mr. Robert!, I wish to take this 
opportunity to caution your readers from 
using an arrangement which, in my 
opinion, is injudicious, i am led till! 
more tg allude to the subject, because, 
'probably, like many others, I relied on 
his supposed experience, and, without 
t much reflection on my own part, con¬ 
structed a rather«extensive battery on the 
plan proposed, and was considerably mor¬ 
tified with its failure. The error does 
not exist injhematerial&amployed, which 
are zink qpd iron, which elements pro¬ 
mise to be ofsgfcat^utility, though I am- 
inclined to ‘oelieve they were first pro¬ 
posed by Mr. Sturgeon; but the fault 
lies in the arrangement of the two metals. 
On reference to the plan, as depicted in 
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[The increasing number of conscious 
and unconscious appropriators of other 
men's inventions is doubtless becoming a 
crying evil; but perhaps it can be put 
down in no w«y so effectually as by such 
public exposures as the present* The 
Improvement in^lr. Roberts's battery, 
which we Published last week, appears 
not to have come under the notice of our 
correspondent, at the time he penned his 


your last year’s Magazine, it wil!4)c seen 
that each zink-plate is connected with an 
iron plate ; only, by a peculiarity in the 
arrangement, there is interposed between 
every zink and iron opiate so connected, 
two other plates of the same series. H 
is well jenown that when a zink and iron, 
or other similar ^late, Arc connected to¬ 
gether and then immersed in dilute acid, 
the zin^-plate is rapidly dissolved, a cur¬ 
rent of the positive galvanic fluid passing present)communication.—Eo/M.M.] 

ffcoin the zink through the liquid tcathe 
other plate. M r. Roberts’s id^a*seems to 
be that by plucing two other plates between 
the zink and iron, which ax joiifed to¬ 
gether, the ^jalvffnic fluid would* be ar¬ 
rested without the use of partitions, as 
usuaj; but a? the interposed plates are 
goocf conductors of the galvanic fluid, such 
an idea is fallacious, and as soon «s the 
battery is immersed in the acid, action 
commences, and in a short time the zink 
pla^s would^e destroyed without having 
been used at ail. ^t is on this principle 
• tlv»t I have made use of a diaphragm for 

senamtinv tlip twn fluids in Danipll’ii 


separating the two fluids in Danieli’s 
battery, atid in sojnc others, where such 


HOW TO SAVR A VESSEL WHICH HAS 
SPRUNG A LRAK, FROM SINKING. 

Sir,—When a vessel at sea has sprung 
a leak, 1 beg to suggest that she should 
be treated the reverse way of what is 
customaryInstead of pumping out the 
water, attempts should be made to render 
her decks air-tight, and to force in air 
from an air pump, which would drive 
out the water by the aperture it entered: 
when the water has sunk below the level 
of the leak, the position of the latter 
would be shown by the escape of air on 


wHcvvt j a wii’t in in'fliiv WbllCif. iiv.iv nuvia . . . , ,, , ., , m 

di^hragms are required. A multiplicity onc thereb y Meditating any efforts 


of substances have been propos<y>for this 
purpose, amongst which most commonly 
; ijped arc animal membrane, bladder, 
Jfrrown papery plaster of Paris, wood, and 
porous earthenware, the whole of which 
nave some defect or other, which 1 * i3 a 


source of trouble to the operator. Now 
I And that a metallic diaphragm* sur¬ 
passes by far yvery other, preventing, as 

it must do, the least mixture of the , - - . „ , 

fluids, and, at,tho same limn, allowing -»P««>ane 0 us coybusuon of her cargo, 

the galvanic fluid to eireolatewilhout an? .*“ u L d he out ? S , dan 8 er ,l bj 


to stop it. 

Many vessels, if not deeply laden, 
would, I apprehend, contain plenty of 
air without forcing any in to exclude suf¬ 
ficient water to sink them, if the decks 
were instantly made tight on dis¬ 
covery of a leak, so ns to retain the air 
already within, before its displacement 
by water. \ 

A ship disposedao take fire by the 


galvanic fluid to circulate witnout any 
obstruction at all, a desideratum not ob« 
tainable with any other form of dia¬ 
phragm. When the fluids*have no action 
on copper, I prefer to use it as the sub¬ 
stance for the diaphragm; hut when nKnc 
acid is used, as in Grove’s battery I em- # 
plfty copper, gilt or platinated on the 
side of the nitric acid, or else use a cast- 
iron*diaphrftgm, «on which material the * 
nitric acid has but litfie effect. *The 
only precaution requisite in using a 
metallic diaphragm is to prevent it from 
coming in contact with the zink or cop- 
pef, &c., of the arrangement^ in which 
case, of course, a lqcal eifqje Would be 
formed; and the general effect would be 
lost. I gemain, Sir, 

Your obedient servant, 

C. W. 


Hn sJr-pump of thfe air or gas generated; 
or a ship on fire in the hold, would be 
saved from destruction by the same 
means. * 

•Among your numerous nautical readers, 
art some, no doubt, who will be so ob¬ 
liging as to state if any, and what ob¬ 
stacles exist A the adoption of the above, 
system for the protection of lif&and pro¬ 
perty ; the only requisite^being the pos¬ 
session of jin air-pump, and easy means ' 
of assisting its operation. 

I am, Sir, 4 

*• Your obedient servant, * 

H. Walker. 

M, Matden*Une, Wood-stiwt. 
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MANUMOTIVE PLEASURE CARRIAGE. 


Fig. 2. 



Sir,—^The above is a sketch of ama- Two power drum-wheels, 1 1, are cop- 

nuraotive carriage which I haVc invented nected by teathefn straps to drum-hoops, . 
and constructed for the purposes of ex- t two upon th^sjlokesof the driving wheels, 
crcise and pleasure. It is draw k upon a 3; 4 4are the guiding wheels, two of them 

scale of half an inch to'a foot. It may for steadiness; 5 is the axis of the guid- 

be constructed so as to contain one, two, ing wheels, coming up through a cross 

or three people. iron bar 12,( supported by shafts 13 13; 
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6 is Ae tiller; 7 is the seat whefeon the ing him upon a subject of which he must 

winch handle 8 (fig. 2) is worked; 9 is necessarily be a perfect roaster; but al~ 

the floor of the carriage 3 feet wide and though a legitimate in my own profes- 

3 long,'without the shafts; 10 10 arc the sion, I confess 1 am but an empiric in 

supports for the poorer wheels; 11, the mechanics, v?ho can boast no more than 


straps. • • 

The exercise is like that of rowing in 

some Acasure, and tHfe speed, on level 
groufd, between*seven and eight miles 
an hoqy. » 

If you think this account will interest 
y # our readers, as much as your Magwine 
is a source of great pleasure to roe, I 
shall feel much gratified in your making 
it'public. • * 

A modificbtioifof the plan can Be made 

to suit children, or a‘single person. Its 
jyiwcr is grAt, and Ijjic principle ex¬ 
tremely sitnnle. 

The wincn-handle may be separated 
into two, and the driviifh wheels may 
turn as a gig's wheels do. Iu my car- 
‘riafge, however, they are fixed. 

I remain, Sir, yours sincerely, 

• t (iHORGE H. v HeATHCOTE, M.D. 

70, Mount Pleasant, Liverpool, 9 

June 3. q 

manumotivk carriage. 

tSir,—Having brought my locomotive 
.image befyre the public by your kind 
assistance, and given a full description 
of all its parts in the April Part of your 
valuable periodical, the subsequent ap¬ 
pearance of Mr. Griffiths’ passchger- 
ropelled carnage in the £art for May, 
as induced me to enter into their conv 
parative merit% In doing this, I am not 
influenced by jany ostentatious pride or 
the love of popularity, but simply by tha 
desire of establishing the best principle 
in the construction of speh machines. 
Whether they may ever become available 
a? a medium for useful travelling And 
intercommunication, I will not wenturc 
to*predict; although, at the same time, 
I cannot help thinking, that their adop- 
tionmpon riil roads or tramways, yiignt 
possibly prove publicly*useful, and af¬ 
ford a som, .easy, and even comparatively 
expeditious means of communication, 
'especially to the*invalid or timid,'who 
bate an abhorrence of stgam conveyance. 
The relative position in I stand 

with regard to a gentleman like Mr. 
Griffiths, why is by profession a me¬ 
chanic, is sufficient to give me a just 
sense of my own humility iu approach- 


ardent love far it: with this Apology 
' ray intrusion; j have no doubt, Mr. 
Griffiths will excuse any remarks I may 
make upon any imperfection that may 
seem apparent in his carriage, as I am 
satisfieu that he is equally disinterested 
as myself in giving publicity to his inge¬ 
nious invention* F&cts are incontrovert¬ 
ible, and the circumstance of Mr. G.’s 
carriage attaining such a’ high velocity 
as represented, would at once show that 
it had acquired a high degree of perfec¬ 
tion in its constrilbtion. 

It is quite certain that the inventor 
starts jvitlf the very best, and indeed, 
only true principle, that of a “continued 
rotary motion produced by the weight of 
the bodybut the application of the 
power and working parts to two wheels 
is objectionable, not so much because it 
adds to the weight, complication and 
expense of the machinery, or because of 
its enfeiling additional Auction, but be¬ 
cause it leads to the necessity of adopt¬ 
ing his ingenious mode of turning, and 
thereby adds still more to the expense 
and weight; and also, because, from the 
certain risk jhere is of displacing or 
straining the machinery of cadi wheel 
from leverage, bv the continual weight 
of th& body actinron the central part of 
the axle, especialYy|vben the wheels are 
.fampart, (that is, if there be much width 
of axle, which should be the case to make 
due carriage accommodating,) it would 
require to obviate this, that the machinery 
should be very strong, and therefore 
heavy. Now? if instead of applying the 
power to both wheels, he would adopt 
Life same arrangement with one wheel 
only, stationed in the centre of the car¬ 
riage, then there would be no strain or 
k risk of displacement, the weight woulif 
be* steadier, and the necessity for the 
adventitioqp arrangement of turning, * 
would be superseded and entirely dis¬ 
pensed with. The carriage would then 
turn in its own compass like other, 
like an eel*as it were, with the- carrying 
pOr travelling wheels on their own snort 
axles. once had adopted this plan, but 

discarded it for the purpose of reducing 
the weight, and substituting the slipper 
on the crank, placed at less than an op- 
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poBite angle with respect to each other, 
when they were always in a position for 
acting, and the centre of gravity thereby 
much easier overcome. ' Were Mr. Grif¬ 
fiths’ arrangempnt adopted after this 
manner, to a single carriage, or for thq 
conveyance of a single { pt.con,even witl* 
one guiding wheel, it would answer well, 
and no doubt, would ascend hills with 
tolerable facility. But if it is to be made 
available for two or more passengers or 
persons, another arrangement must be 
effected. The machine ipuft be guided 
by two wheels instead of one (which at 
best is unsteady and unsafe), for as a 
single conveyance, it is selfish and un¬ 
social, and may, with propriety, he termed 
“a Sulky." The second, or additional 
passenger, ought however, to contribute 
something towards his locomotion or self¬ 
propulsion, and not “eat the bread of 
idleness.” And here the plan adopted 
in my carriage, becomes necessary as an 
auxiliary with the chain embracing the 
circumference of the main and working 
wheel as delineated in the published de¬ 
sign. Under these circumstances, the per¬ 
son who works t’pe tread, or the crank, 
and also the auxiliary helper, turn their 
backs on the guiding-wheels, which are, 
of course, entrusted to the former, as in 
the other case of the single one. Along 
with these combinations, the wind is 
called irikO aid, and from whatever point 
it blows u becomes available in the pro¬ 
gression of the vehic 1 }. The gutding 
arrangement adopted^ in mine is such as 
renders it entirely and easily under /he 
control of the operator acd was the most 
difficult thing of accomplishing. 1 hav6 
little hesitation in saying, that with sftch 
disposition of machinery as now sug¬ 
gested, and especially upo^ a tramway, 
or possibly upon a single rail laid dogm 
for the traversing of the centre-work 
ing wheel (for that purpose grooved), a 
very high velocity might be attaiped, 
vith cornjsratively little labour. I can¬ 
not help thinking, that such a •scheme 
, would lead to profit and much pleasure, 
if adopted near large towns andbcclebratcd 
watering places. 

I cangot, however, take leave of this 
subject, without stating, (andvl am war¬ 
ranted in doing so from my experience 
at least, for I would not say scientific at- * 
tainments,) that Mr. Griffiths’ principle 
ranks amongst the foremost of all the 
locomotive designs I have ever seen: 
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with reg.rd to my own, I would say, 
that its speed and little labour of pro¬ 
pulsion have been most satisfactorily 
proved. 

1 have the honounto remain, Sir, 

Your very obedient servant, 

P. WltT-IAMS. 

Well-street, Holywell', 1813. 


MR. cradbock’s steam-engine improve¬ 
ments—(see mkch. MAO. VOL. XXXVI. 

p. 24«.y J 

Sir,—As one of the means by which 
I greatiy ecot omisc the use of steam is by 
using it r of high pressure, aiid that ex¬ 
pansively, and as it does not seem to be 
admitted generally that the advantages 
of high pressure steam are by any means 
as great as I may be disposed to consider 
them, I beg to 1 be permitted to lay my 
views on the subject before your readers, 
in as plain a way as I can, and if 1 n m 
wrong, 1 shall be obliged to any one, 
who, in a friendly way, will set me right. • 
In wha‘ I am about to state 1 make no 
pretensions to any thing new; 1 shall 
only put old principles in a new, and, 
perhaps, rr.jrc i itelligiblc form. 

In the first place, it is I believe, an 
established truth, that a pound of stea.^ 
at all pressures contains the same quan 
tity of heat—the latent heat diminishing 
as thefomsible heat increases. Let us then 
take a pound of steam, and 1000° of heat, 
as tht, quantum which is necessary to 
keep it in the form of steam. We have 
here two fixed quantities applicable to 
all pressures. The next step is to make 
quite sure that we do not give a greater 
illume to the pound of steam with its 
l()00 o of heat, th*an it really has at all 
these pressures.we are about to treat of. 
Fpr the sake of simplicity I shall take no 
nolAc of the increase of volume as the 
sensibly heat increases, as shown by 
Dalton, and others (which, perhaps, 
in practice, with proper clothing of 
the cylinders and steam pipes, may be 
nearly, if not qu te equal, to that lost by 
condensation). But 1 shall take the 
volume at 15 lbs. on the inch, (which would* 
be 1,669 times the voltftne of the water ‘ 
from which it was produced,) and divide 
this volume ^6/ 8 to, give us the volume.' 

‘ at 120 lbs. on the inch, which, neglecting 
the fraction, wbuld be 2Q8 times the 
volume of the water that produced ..it. 
Now, if we suppose no low of heat or 
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steanf to take place, it is dearth at the 
208 inches at 120 lbs. pressure will be 
equal to 1,66 ( J inches at 15 lbs. pressure; 
for to say it would not be so, woula be a 
contradiction. If w% now take four cy¬ 
linders all of*the same length, and as* 
sume that the first receives the steam 
from fhe boiler at 129 lbs., having one 
squaijf inch in ift piston, then tht steam 
on its entering the second cylinder will be 
of 60 Ids., and its piston have two square 
inches in it; on its entering the third 
cylinder, it would be at 30 l^s* and its 
piston would have four squipc inches in 
it; on its entering the laafe eyliiftlcr it 
would be only 45 lbs., and itft piston 
would have eight square filches. I would 
Jiere remark, that 1 have commonly found 
it stSt^d, that to carry out the expansive 
action of slbam to any thing lite this 
extent, would be impracticable, except 
for pumping water or such like purposes, 
'wh^re great irregularity of motion was 
not of inatcifal consequence. But with 
, allj due deference for this opinion, and 
those who hold it, 1 must beg Iqpve to 
express my dissect. I do not sec why 
the engine may not be as unifortn in its 
a&flbn on this principle as without expan¬ 
sion at all; for if wc take four vessels, 
or toilers, the first is that in which the 
o'eani is generated, while the other three 
serve to receive the steam from the cy¬ 
linders in succession, and transmit itlfrom 
the sma'lcr to the greater. In this way, 
as «inifo m a pressure may be obtained 
on qach »iston f as if it were being gene¬ 
rated from the water in each vessel, at 
the respective pressures, viz. 120, 60,3b 
and 15 before stated. It may be as 
well to observe, that as the ^teani comeg 
from one cylinder i^wohld be going ixifp 
another, so that the vessel* would not re? 
quire to be large to present variations 
oPpressure. In this case, all that w4iid 
be required in three of the vessel^ would f 
be«to keep them^ little hotter than the 
steam, whiefy may fife done by the hot 
air from the firet boiler being carried 
round .them, before it ^escapes U]3 the 
chimney. We should thus get the me- 
dfianical effect produced by the four cy¬ 
linders with the fame quantity of heat 
and water as would be used us the last 
cylinder, only at 15 l^s. fo-fhe inch. 

Let us now enquire what would be the 
difference or gain by usifig Bteam at the 
commencement of 120lbs. pressure per 
square inch with four cylinders, such as 
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described, when compared with com¬ 
mencing at 15lbs. only, and working 
through the last cylinder. We have 
then four pistons against which the 
steam acts, Ac areas of. which arc res¬ 
pectively as 1, 2. 4, and 8, whilst the 
fWce of the efe&m is 120 lbs., 60 lbs., 
30 lbs., 15 lbs. It fit now material to state 
the resisting pressure against each of the 
pistons, which would be nearly thus, 60, 
30, 1570. In the last case, 1 suppose a 
perfect vacuum. We have then, as re¬ 
gards the iirs^pjston, to subtract 60 from 
120 which gives us 60 lbs. available force 
or power, including friction. In the 
second casfi we have the same amount, as 
there wc have double the area of pis|pn, 
and 30 lbs. effective force of steam. In 
the third we have only 15 lbs. effective 
force of steam, but, oa the other hand, 
we have 4 square inches area, which is 60, 
ns before, available power. On the whole, 
therefore, we have three times 60, or 180, 
available power, including friction. 

We come now to steam of an atmo¬ 
spheric pressure, or 15 lbs. on the inch. 
Here wc have an area of 8 square inches, 
and n* resisting pressure, which is equal 
to 8 times 15 lbs., or jfco lbs., available 
power, so that what we have gained is 
180; for it must not be overlooked, that 
had this *tcarn come direct from the 
boiler at 15 lbs., instead of working 
through the • other three cylinders, it 
could not have produced, without further 
expansion, any m>re effect than 120 lbs. 
The gain then is n 300 to 120 by thus 
usi^g steam expamively. To avoid 
'obscurity, and preifcnt mistake, I have 
Jaken the volume of steam at 120 lbs. 
as tlfc & °f what it is at 15 lbs., but the cor¬ 
rect volume at 120 lbs. is 251 times the 
volume of the ^ater that produced it, and 
not^SOS, os 1 have assumed. I have also 
supposed the ease of four cylinders with* 
the connected vessels, merely to show how 
stcaig may boused expansively to any 
extent, and yet be perfectly Sgiform in* 

* its action* But for most, if not all prac¬ 
tical purposes, I believe ffiat two cylin- • 
ders, of shSrt stroke, and consequently 
quick succession of strokes, with the steam 
cut off at any desired part of the dret cy¬ 
linder, better than the four, and shdbld 
refer the steam coming direct from the 
rst cylinder to the second, without any 
intervening vessel, as in this way the gain 
would be greater, because it would im¬ 
pinge on file second piston, which would 
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have the greater area, with a much 
greater force at the commencement of the 
stroke. [ have also fixed on 120 lbs. to 
commence with, because it afforded me 
an easy divisor. I am. Sir, yours, &c. 

Tiiom as Craddock 

350, Coventry-mad, Birmlnt' am. 

fcUPPLBMKXT TO MU. STBULANd’n MKTIIOD 

OK COMPUTING COMMISSION, Br'OKBR- 

AGK, BTC.—(SBB MBC1I. MAG. NO. 1023, 

P. 220. 

A simple and concise method of com¬ 
puting (within one halfpenny) a half 
year's dividend on any amount of stock 
in the public funds, &c. 

if tile .—Multiply the stock by the rate 
per cent. Take the unit of the pounds 
for the pence, and the figures*ui the left 
hand of it, for the shillings. 

Thus, the half year's dividend on 
£281 Is. 2d. in the 8 per Cents., which 
being multiplied by 3 makes £843 3 s. 6 d., 
is 84a\ 3 d., or, £ 1 4s. 3d. 

But when this unit is more than 4, 
and when the shillings arc more than 5, 
then one penny t must be added to the 
result for each u.-it and fraction. 

Thus, on £281 1 3s. 4 d., which being 
multiplied by 3 makes £845, is 84s. 5d., 
or, £4 4.v. 5(i. Add \d. for the unit being 
more than 4, and it is then £4 4s. 3d. 

On £281 1«. 2d. in the «'J per Cents., 
which bc : .ng multiplied by 31 makes £983 
14a. 1 d., is 98a. 3d., or £118a. 3d. Add 
Id. for the shillings jeing more than 5, 
and it is £4 18a. 4 a. 

On £281 18a. 2d,, f’hi'di being muili- * 
plied by 3^makes £980 1 £ ?. Id., is98a. Grf. 
or, £1 18a. Gd. Add Id. for the Unit* 
being more than 4, and Id. for the shil¬ 
lings being more than 5, and it is then 
£4 18a. 8 d. * 

> This method may be considered suf¬ 
ficiently accurate for the general purposes 
of the public; but 1 atn aware it cannot* 
he adopted by the clerks iti the Bank of 
England, because Government never nay 
the smallest fraction more, (although tney 
frequently pay less) than the* true com¬ 
putation. 

The annual dividend paid half yearly 
at flie Bank on 5a. Id. stock r; the 3 per 
Cents., is two pence, but on 5a. Gd. 
stock no dividend at all is pa : d. The' 
Bank pay the same half yearly dividend 
on £287 15a. Gd. as on £287 10a., viz.— 
«E4 6a. 3d. 

Margate, June 13, 1313. J • St ERL AND. 


** PIIO.OGRAPHIC MANIPULATION.”* 

Mr. Palmer, of Newgatc-'street, who has 
taken so prominent a lead among instrument 
makers in all that relate i to the modem arts of 
electro-metallurgy, photography, and glypho- 
gruphy, (the last an invention of his own, of 
which w shall presently te’te an early oppor¬ 
tunity of giving our readers some account.,) has 
just published a most needed, very cheap, and 
very useful little work under the above title. 
It is stated to be the " first literary attempt” 
of the writer, c ..d, so far as "literary” talent 
has any thing co do with the matter.in hand, 
is creditable enough to his pen; but the real 
value of the work consists in it. being a plain 
and correct compendium of the elementary 
information necessary for the guidance of a 
person desirous of cultivating the photogenic 
art, drawn up from authentic sources by an 
intelligent hand, under the ^aperintemung 
eye of one of its most zealous and skilful 
practicil cultivators, Mr. Palmer. Photo¬ 
genic drawing, as our readers need scarcely 
be informed, includes both the daguerr”'. 
type and f u calotype—the former the in¬ 
vention of M.M. Daguerre and Niepce, of 
France, and the latter that of Mr. Ft-- 
Talbot, of our own country. Wc select, as 
a specimen of the work, the author’s descrip¬ 
tion of the Daguerreotype process, not only 
because it is a fair specimen, but because it 
furnishes, at the same time, the required 
answer to an enquiry recently addressed to 
its on the subject by our esteemed correspon¬ 
dent, Mr. T.*fl. Paslev, of Jersey. 

Daguerreotype Pictures, as they are call¬ 
ed, are taken on ‘copper-plates, covered with a 
coding of silver, which should be as pure -a 
possible, and of sufficient thickness to allow 
of its' being very finely polished. A superior 
description of Sheffield, plate is the kind 
generally used, which, after being cut to the 
tiizes required, is flattened or planished by 
the hammer, and afterwards polished on a 
lathe to the required surface. These platen, 
properly prepared, and cut to any sise, can 
be obtained ready for use. 

“ The i .tost improved method of pro- 


* 11 Photographic Manipulation; containing Sim¬ 
ply and Practical Details of th. moat Improved 
Processes of Photogenic Drawing, the Dague*™**- 
type and Calotype. Illustrated' with cuts, of the 
varous Apparatus.” Palmer, Newgatc-street, Is.(id. 
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reeding consists of fi^e distinct operations, 
vis — 

“ 1. Cleaning tlfe silver plate. / 

44 2. Rendering Its surface sensitive to 
light, by exposing it to the vapour of 
iodine,* bromine, or their combina¬ 
tions with chlorine, &c. 

“ 3. Exposing the prepared .sensitive 
plate to the focus of either a refract¬ 
ing or reflecting camera. • 

*'4. Bringing out the picture by expos¬ 
ing it to the vapour of mercurg. 

“5. Setting the picture, by rdboving the 
sensitive surface of the*plate which 
has not been acted upon by the light. 

"1. (Heaping ithe silvered ])lo{c. —The 
object in this operation being to obtain a 
surface of silvgr, perfectly pure and polished, 
it i~ of the greatest consequence that the 
nrticlt.fi uset> should be free from grease, or 
any other substance of an ojly nature! It is 
also advisable that the plates be not prepared 
,in any place where vapours may exist, arising 
fro n acids, ’’olatile, oils, &c.; as regards the 
importance of attending to this suggestion it 
ir*»y be noticed, that a small quantity of ou 
of turpentine having been used in >a room 
where some Daguerreotype plates wore after¬ 
wards polished, prevented any goo' 1 , pictures 
bong obtained till its odour had entirely 
disappeared. Many ways a'.«l substances 
have been proposed for giving the best sur- 
'. 'V and polish; but the following can be 
recommended for its simplicity, and the good 
result obtained. 

44 Hie articles necessary for this operation 
are, 

44 Cotton wool. 

’ 44 Calcine*) tripoli. # 

44 Prepaged lampblack. 

44 Olive oiy 

44 Nitric acid diluted with about seven 
parts by* measure of wa^r. c 

44 Spirit lamp aiftl s&nd. * 

44 Pair of pliers. 

44 Cotton velvet buff. • 

-a 44 The cotton wool should be dean an^flfee 
from any greasy substance, and if any diffi¬ 
culty is experienced in obtaining iff so, it i# 
best to prepare It .soaking for about an 
hour in a rather weak solution of ammonia' 
(hartshorn), *and After thoroughly washing 
in dean water, allowing itf to dry before the 
ft re, or in a moderately heated oven. 

44 The calcined tripoli, which should be in 
‘ the state of ap impalpable powder, is best 
kept for use tied up in a small nuslin bag, 
and protected from dust ixl a wood or paper 
bo*. * * 

- 44 The lampblack should 4 be prepared by 
.making it red-not, in a crucible, till vapours 
oease'to arise frpm it; the crucible should 
then be removed from the fire, closdy covyed 
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up and allowed to get cold. The lampblack 
thus burnt, should be reduced lo a fine 
powder in a glass or porcelain morlur, and a 
portion tied jip, like the tripoli, in a small 
bag of very fine muslin. % 

* 44 The mode of proceeding is as jolloxcs.— 
liny the pl^te, oilvy side upwards, upon a 
piece of clean white paper, or, what is more 
convenient and better, on the plate holder, 
(see list of apparatus,) and shukc a small 
quantay of the tripoli over it; a few drops 
of olive oil should then be applied, und with 
a knot of the cotton, and a light band pro¬ 
ceed to polish* be plate by a series of circular 
movements, equally over its surface, adding 
more tripoli as required. The time usually 
expended for producing a good surface on a 
new plate, is about five minutes. Iff the 
plate be one that uas been used, it should be 
heated over a spirit-lamp for a short time 
before beginning to Molish; when a good 
surface is obtained, take a fresh pledget of 
wool, and shaking more tripoli over the 
plate gradually wipe off the oil, using a fresh 
piece of cotton as required : when the whole 
of the oil is apparently removed, the plate 
ou^ht to be heated over a spirit-lamp to the 
temperature of about 300° Fahr. for half a 
minute; it may then he allowed to copl^ 
when cold, apply by men- s of a piece of cot¬ 
ton wool, a few drops of the dilute nitric 
acid over the plate, which will immediately 
indicate if it has been sufficiently heated by 
its flowing easily over its surface, without 
running into i distinct globules, which it 
would otherwise do; if the acid wets the 
surface easily, dust a little tripoli over it 
and with a fresh race of cotton wool dry 
the acid off in the «me manner as you did 
' *thfr oil; if the acid noes not adhere to the 
plate, it will rc(miry££ be rubbed with the 
# tHgoli for a little longer time before drying 

44 For giving the plate its final polish, dust 
a little of the prepared lamp black on the vel¬ 
vetrubber audftiskly polish, holdingthe plate, 
if s small onto, on the ends of the fingers of tlw 
lm hand and using the buff with the right; if 
•a large plate, place it face downwards on the 
rub’Jcr, moving the plate up *>od down by 
means of the fingers, with a slight degree of 
pressure,* taking cure that $>r portraits the 
movement yhould not be in the direction m 
the face, hut across it; and for views, in the 
direction of the view; and it is also best for 
this last polish to be given in a rather dark 
room, or bffthe light of a candle, as the clear 
daylight affects the bright surface of the sil- 
i * ver, injuring its sensibility. 

44 Applying the Sensitive Coating .—When 
the plate is well polished it will appear )>cr- 
fectly black, on looking at it in a certain 
angle; and just before proceeding to expose 



520 


{ ’ PHOTOGRAPHIC 

it to the fumes of iodine, be careful to re¬ 
move every particle of dust or tripoli from 
its surface, by a piece of the prepared wool, 
or a very soft camel's-hair brqsh ; if this be 
not attended to,, a number of black specks 
will be deen on the plate ^hen iodined. » 

“ The operation of iodizing chides itself 
into two parts. 1st, Iodizing, properly so 
called. 2nd, Exposure to the vapour of 
chloride of iodine, bromide of iodine, or 
bromine. * 

“ 1st. Iodising. —This is accomplished in 
the best manner by an apparatus called the 
iodine box, described in tisfi of apparatus. 
A small quantity of a solution of half an ounce 
of pure iodine, in about an ounco and a half 
of sulphuric ether, should be poured over the 
cardP’at the bottom of the box, and spread 
evenly over its surface wifn a soft brush ; in 
a few seconds the ether evaporates, leaving a 
coating of iodine. If/'.ot used immediately 
the plate of glass placed over the card will, 
in a great measure, prevent the useless eva¬ 
poration of the iodine. 

** To iodine the plate , remove the lid and 
plate of glass, and place it, face downwards, 
on the ledge for that purpose, on the tofi of 
the box; in about a minute or two, accord¬ 
ing to the tempcnv'.ure, the plate will become 
of a fine orange ytyjpw colour ; it is as well 
to examine it several-times during this opera¬ 
tion, to see that the iodine is spreading evenly 
over its surface, as it will sometimes happen 
that the evaporation will proceed more rapidly 
from onejiart than another; jn this case the 
plate should have its position altered from 
time to time, that an cv**n coating may be 
obtained over its surface' 

“ This operation is best done in a dark 
room, by the light of q. candle; but if „ny , 
difficulty be experienefc-f^n Setting the proper 
colour on the plate, it can fib done in a rgom k 
not having a direct, but diffused light; as 
for instance, a room having the window- 
shutters closed and the door opened, just 
sufficiently to allow you to Bee. The colour 
?f the plate is observed by holding a sheet 
white paper in such a position, that its re¬ 
flection may be seen on the plate, which will'’ 
enable you£o judge of the progress of the 
operation ?*if not sufficiently coloured, re¬ 
turn the plate immediately to the iodine box 
Sill the proper tint be obtained.% The plate 
thus prepared should be shut up in a dark 
box till wanted for use, when it must be 
subjected to the next operation, viz.— 

‘*2. Exposure to the Vapodh of Chlo¬ 
ride of Iodine, Bromide of Iodine, or Bro- f 
mine.'- All of these articles, sepaiVtely, and 
their compounds, have been recommenced 
at different times by various persons, for 
giwg to the plate its greatest degree of sen¬ 
sibility; but the most simple and effective 
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compound, according to the latest experi¬ 
ments on the subject, appears to be ‘ bro¬ 
mide . f iodine’, whUjh is prepared for the 
purpose in the following way:—Dissolve one 
drachm of iodine in f$ur ounces of alcohol, 
and add to it about one ounci! of an aqueous 
solution ofbromine, or till themixtnrebecomes 
of a fine t red colour! Th^,bromide of iodine 
thus prepared, can be kept in a stoppered 
bottle till wanted for use. r 

“ When a plate is about to be prepared, 
two drachms of the bromide should be mixed 
with eight' ounces of water,* and this solu¬ 
tion, when used should be poured into the 
bromine glass ‘till it occupies about two- 
thirds thfe depth of the lowvr division, taking 
care that no portion of the glass above the 
level of the liquid be wetted t by it, as that 
would give an unequal coating to the plate.’ 

41 The silver plate iodined of a cle&r yel¬ 
low colour, as described under iodizing the 
plate, should be placed (face downwards) 
over the bromine glass, just resting on the 
ledge for that purpose. v The ’ late should 
remain exposed to the bromine vapour from 
fane to five minutes, or till its surface be- «. 
comes qf a decided rose tint, taking care to 
notice t.c exact time requisite to produce 
that effei?. The plate may then be returned 
to the dagki box, and 3 ready to be expopefi 
to the luminous rays in the camera. 

“ Great care'Should be taken in observing 
the colour of the plate, while being expo£.~ 
to the bromine, ns the plate gradually be¬ 
come^ exceedingly sensitive to the action of 
light, till it reaches a decided rose tint bor¬ 
dering on purple; after which, it rapidly 
deteriorates in sensibility. The light, efan 
of a candle, should not be pillowed to *f. .1 
direct while observipg its qolour, w..ieh 
sliould be done os quickly as oossible, and in 
the same manner as described under Iodizing 
t£e Plate. „ * * 

‘ It will often Happen that the picture, 
\\nen finished, appears as if it had a 0m over 
its surface; tliis*can generally be avoided .in 
tl* ^pbsequent trials, by leaving the plrto 
exposed to the bromine for the $xact time 
^ou notfced was requisite .to produce the 
proper colour in the aifiC 'experiment, mid 
j the instant the time is expired, place it in the 
dark ]pox, by which meaAs yo& prevent the 
possibility of any fight falling on its surface.” 

The author proceeds to describe how the’ 
prepared pinto may be expose^ to the focus of * 
a refracting qr reflecting camera—how the, 

I plate shoufd he mercurialized—how the pic- 

** Sometimes when the bromide is mixed with 
water, a precipitation of a Mack powder takes p A s; 
if this should happen, a few drops of the solution of 
bromine will restore its transparency. 
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ture should be fixed, &c., &c.; lut as it 
would exceed the bou ids of fair quotation 
to give the details of all the processes fol¬ 
lowed, we must refer i le reader for those we 
hare omitted, t the pamphlet itself. • 


LI8T*OP WORKS ON THU ARTS AND SCI¬ 
ENCES, PUBLISHED IN JUlJfe. 


The Pharmaceutical Journal and Transactions. 
Edited by^Jacob Bell. No. XXIV. Is. 

Tho London Journal (Newton's). No. 138. 2s. 6d. 

The Repertory or Patent Inventions. Enlarged 
series. No. G. 

The Artist's and Amateur's Magazine; a work 
devoted to the Interests of thcfc\Tts of Design and 
the Cultivation of Taste. Edited by E. T. Rippin- 
gfae. No. 3. 

Tho Practisal MecliAiics and Engineer's Maga¬ 
zine. (Glasgow.) Part 20. 8d. 

The Builder* Part IJ. 


On the Nature of Thunder Storms, and on the 
lt|eanB of Protecting Buildings and Shipmng aftiinst 
the Destructive Effects of Lightning. % By W. Snow 
Haws, F.R.S., 8vo., Avitli illust ta ''tiofis, 10s. fid. 

Productive Farmiug; or a Fainmar Digest of the 
Recent Discoveries of Liebeg, Davy# and other Ce¬ 
lebrated Write** on Vegctabh; Chemistry# showing 
how. the lcsults of English Tillage might be greatly 
augmented. By Joseph A. Smith, small 8vo. t 3s. Gd. 

Constiuction of Maps. Principles of Mathema¬ 
tical Geography: comprehending a Theoretical and 
Practice. Expl nation of tho Construction of Maps, 
with Rules for the formation of the varioift kinds 


of Map Projections. Ily W. Aughes, F.R.G.S., 
Professor of Geography in tile College for Civil 
Engineers, Svo , with Plates and Diagrams, (is. 

An Essay Spontaneous Combustion. By John 
Pelc. Is: * 

Photographic Manipullitirm, price is. Gd., contain -1 
• ing simple and practical details of the most im¬ 
proved processes of Photogenic Drawing, Daguerreo¬ 
type, <iTidCdloi)pe, illustrated with Cuts. J .st pub¬ 
lished by K. Palmer, ,f )3, Newgate-street. (amdou, 
where may u1m> lie had all the apparatus a il clicmi- 


co- .equired for carrying out these lute opting and 
valuable discoveries. | 9 

The Progress of the Nation, in . various Social 
and Fconomiral Relations, from tile beginning of the 
'♦eenth Century to the Present Time. By G. 
Porter, Esq.^F.ll.S. Vol. Ill, containing Con¬ 
sumption, Accumulation, Moral Progress, and Co¬ 


lonies and Foreign Dependencies, in demy#8vo. 


cloth boards. 


%• The Third Volume, now completed, furnishes 
some Supplementary Information to the presiding 
Volumes, previously published, with a complete 
Index. § 

Days at the Factories; or the Manufacturing In¬ 
dustry of Great Britain described, and illustrated 
by numerous Engravings of Machines and Processes. 
Series I:—London. By George Dodd. P^at8vo. 
10s. cloth. • f ‘ _ r 

Smoky Rooms: the Cviscifc and cure. By E/ 
Jhkcs. 3s. , * 

A Steam Manual for the British Navy. By W./ 
i. Williams, R.N., 12mo. 2s. 6d. doth. 

Gtyphograph, or Engraved Drawing (Edwar 1 
Palmer's patent), with Illustrations, and full Ejec¬ 
tions for thc^use of Artists, Engravers, and Ama- 
teurs, willing to avail themselves of this* valuable * 
invention, by which ,r * may now be illustrated 
in the most finished style, securing to the artist a 1 
faithful copy of his work, ami to tho author or pub¬ 
lisher a very grekt savJfcg of expense, the draw ings 
being transferred to surface printing blocks, which 
are printed like wood cuts, with the type. Is. Gd. 


Periodicals . 


LIST or ENGLISH PATENTS GRANTED BE¬ 
TWEEN TH^ 4KhH OF MAY, AND THE 

21sr OF ju£e, 184jjL 

William Newto\ of C^fauccry-lane, civil engineer, 
for certain improvements in obtaining copper from 
copper ores, some part, or parts of which improve¬ 
ments are applicable to obtaining certain SI her 
metals contained in tame copper ores.—(Being a 
communication.) May 30; six months. 

William Edward New to# of Chancery-lane, C.E., 
for improvements in the ffthod, or system, of con¬ 
structing boats, and other vessels, which the in¬ 
ventor intends to denominate the f< Mondotian 
System.”—(Being a Communication.) May 30; six 
months. 

John Tappan, of Fitzroy-square, Middlesex, gent., 
tor certain improvements in apparatus applicable 
to flues or chimneys, for the purpose of increasing 
the tfraft therein, and promoting tho combustion 
of fuel.—(Being a communication.) May 30; six 
months. 

Thnnftts Forsyth, of SalfoiA, Lancaster, engi¬ 
neer, for certain improvemejm In machinery for 
making bricks and tiles. J Jfle 1; six months. 

* Pierre Frederick Tugold, of Buckingham-place, , 
Hanover-square, watchmaker, for improvements in 
machinery for making parts of watches and other 
time-keepers.* June 1; six months. 

Henry Fox Talbot, of Locock Abbey, Wilts, Esq., 
for improvement! in photography. Jfluufl; six 
months. m 

Martyn Roberts, of Carmarthen, Esq., for cer¬ 
tain inf^roYemenis iimuachinery for preparing, 
spinning, and winding tooI, cotton, flax, silk, or 
any other fibrous bodies. #unc I; %ix months. 

• Ftymcll Allman, of ^Salisbury-street, Strand, 

"Surveyor, for certaif li^nravomcnts in apparatus 
for.the production aad eftrasion of light. June 3; 
fix qjpiuhs. v 

Jumus Smith, of Fen-court, Fcncliurch-street, 
London, guutleinan, for improvements in machinery 
for sawlug wood. June 3; six months. 

William Brown # of Glasgow, merchant, for im- 
provcmenis in the manufacture of porcelain china, 
portly, and earthenware, and which Improvements, 
are *also in part applicable to the manufacture of* 
paper, und to the preparation of certain pigments 
Mr painters' colours. June 3; six months. 

Rictenl Farm** upholder and caninet-maker, 
and Joseph Pitt, plumber's brass-founqgr, both of# 
- Birmingham, for certain improvements applicable 
to fixed and portablewatcr-closetrvnd beds orbed- 
steads, a part y parts of which improvements are * 
also applicAbleTo raising and forcing water. Juno 
6; six months. 

Robert Smart of the Commercial-road, RcdclifF, 


- The I^ondon, Edlnbuifeh, and DublimPhilosophi¬ 
cal Magazine. B^Sir David Brewster, Richard 
Tpylor, F.S.A., Richard Phillips,# 1 . HJs, and Robert 
Kane, M.D. Third Series.^No. 147. # 28. Gd. 

The Edinburgh New Philosophical Journal. Con¬ 
ducted by Professor Jameson. kfc>. GD. 7s. Gd. 

The Civil Engineer and Architect’s Journal. No. 
70. Is. 6d. ** 

A.uials of Chemistry and Practical Pharmacy. 
No. 10. 


Bristol, ship-owner, for improvements^napaddle- 
wheels. June 8; six months. • 

John Burns Smith, of Salford, Lancaster, cotton 
spinner, for certain improvements in machinery for 
Ipreparing, ceding, roving, andspinning cotton, and 
other fibrous substances. June 8; six months. 

Cailaret Priaulx Dobree, of Putney, Surrey, civil 
Engineer, for certain improvements in the manu¬ 
facture of foe). June 10; six months. 

Henry Page, of Cambridge, painter, for certain 



LIST OF NEW PATENTS. 


Improvements In the mode of painting, graining, or 
■ decorating with nil, aiut other colours; 1 ■ June 10; 
nix mouths. 

Henry Austin, of 37. Hi (ton-garden, civil oiigi- 
neer, for a now method of gluing or cementing cer¬ 
tain materials for building, and other purposes. 
Jdne lO^jdx mom ns. 

Edwalu Joseph Francois Huclos de Boussols, of 
Clyne Wood Works, near SW^sca, engineer,!,»r 
improvements lb the muiufacturr of lead, tin, 
tungsten, copper, and sink, from ores and slags, 
and other products, and in the many facture of their 
alloys with other metals. June 10; six months. 

Ernst Leulz, of Enstcheap, gentleman for im¬ 
provements in machinery for raising and forcing 
water, and other fluids, which machinery, when 
worked by steam or water, may be employed for 
driving machinery. (Being*** Lcominunication.) 
June 10; six months. % 

Alfred Francis, ofVWVhell, Suf joy,Roman cement 
manufacturer, and IsaacvVurfiJ, wiprkman In the 
employ of the said Alfred Francis, for improve¬ 
ments In the manufacture o* or amental tiles. 
June 10; six months. 

Samuel John Knight, of % ater-slde Iron Works, 
Maidstone, Kent, founder, for improvements in 
kilns or apparatus fort Wing hops, rf alt, and other 
substances. June 10,*« ot mouths 

Thomas Wells Ingrain, of Birmingham, engineer, 
for improvements in pressing and embossing wood, 
dtad other materials, in order to apply the same to 
various useful purposes. June 10; six months. 

Samuel Sparkee of Wellington, Somerset, fore¬ 
man at a woolLn manufaetory, for certain improve¬ 
ments in machinery for carding wool, cot top, and 
other flbrouB materials. June 10; six month*. 

John Tappan, of Fitzroy-square, gentleman, for 
certain improvements in apparatus for grinding and 
polishing cutlery, rid other articles, wheteby the 
deleterious effects Ml the lungs and health of the 
workmen, produced by the dust and metallic par¬ 
ticles arising from the said operations are entirely* 
or to a great extent, obviated. June 10; six 
months, 

William Edward Newton, of Chantery-lone, civil 
engineer, for the novel application of certain vola¬ 
tile Hcfiidb for the production «•! Vght, and improve¬ 
ments inghe lamps and burners to be employed for 
the cominis (ion of such ot other volatile liquids. 
(Being a communication. ‘ June 10; six fhontbs. 

John Galley Hartley, /of Narrow-street, Lime- 
house, mast and block i/ikor, for certain improve¬ 
ments In paving amW'^fyering streets, roasts, 


also In ^pnratns,for\{iarpfning or grinding the - 
points of tin- cstnK whi'flatter apparatus, may also 
be employed for grinding other article?* Jun$L W f 
six iLntift. fl**' .* v ■ 

I* _ .1 nLi .11 - 


other ways. June 13 months. , talning air condensed to 2,000 lbs. pressure to the 

Frederick William Eg'glcatyn, of Perky, conrec- square Inch, from which the locomotive air-chsfli- 
tfoner, for certain improvements in the conilgistlqp bursa..*be Supplied. Tie c«'ideu*ing apparatus, 
of fuel and consumption of smoke. June L r >; six »it is also said; may be bo cJnstructed as to be port- 
months’. jd)le, and tflus accmnprtfiy the engine as a tender. 

Henry Bessemer, of Baxter House, Saint Pancras, 'Among the supposed advantages of this contrivance 

engineer, for certain improvcm^its in the manufac- 'over the t» team-png ine, the inventor alleges that 
ture of bronze, and other metallic powders, .-June the CwJt of the machinery will be much less, that it 

1 15; six months. + 9i&be more durable, and far less exposed tv df- 

Prosptf Antoine Payerne, of Paris, doctor oflne- rangpinents and accidents. The power, too, will 
dlcine, for certain improvements in keeping the ^ be luueMess expensive, and at the brittle time mom 
sir in miner and other confined places in a puW to be relied on. There ar e o H-or advantages vgjiich, 
and reapiraUe state. June 15;*«ix inmths^ f if the principle be will readily suggest 

* ThomsOohnson Irvine, of Peckliam, lieutenant / themselves on a moment's reflection. — Newtrk, 
in Her Majesty's navy, for certain iniprovexfaents L U, S A jmj*er. 

In paeklng-cfcsfipboxea, trunks, portmanteaus, avid 
other articles fur containing goods,which .improve- 

Intending Patentees majrfeWiM 
George Litter, of Dnrsley, Gloucester, card- g»tl» with Instructions, by application 
manuf.wturer, aud Ed^Ja Budding, of the same (post paiitj to Messrf? Robertson and Co'., 

'&**sfiat- 

scribbling engines with wfie eard, and in condene- LOMPMij KEulST^f OF PATENTS EXTANT 
tag tiio rovings delivered from •uch'tnglnes, and from 1617 to the present tome. 


Edward Hammond Bap tall, of Hcybrfrlge, Eds \ 
Iron founder, for certalr^Tipruvwhents In ptajMfefe'j 
and In apparatus wMci| nay be aUdehed. thmm;f 
lor ascertaining the dralT of litsfeiunants 
iu tilling land. June 15; six mouths/- • 

George Bate, of Bloomsbury! Wolvefb«idpm|/ 
Stafford; carpenter, for Improvements ln 
for raising and lowering window blinds anr? tapp§v- 
June 15 six months. T ^ ■ J 

James Gardner, of Banbury, Oxford, Ii&mopM^V 
for iniprovenieuts in cutting hay, straw, and sjflref' r,y 
vego able matters for the food of animals.* JtUttflJif ■ 
six months. ^ 

Samuel Browj^of Gxavel-lane, Sotrthwmlw-'tn- 
glneer^Tor improvements in the taanafocture of 
casks and oth<k vessels. Jupe 17; six months. 

James Mackenzie Bloxaud, of Hampstead, es¬ 
quire, for Improvements on meridian instruments. 
June 20; six months. »; 

John Read, of Regent-street, machinist, fir cer¬ 
tain improvements lu ploughs fo. draining, sub- 
soilings and cultivating land* JunJ 21; six mouths. 


Railway Pneumatic Engine .—We had the plea 
sure the other day of seeing the ope v « .«»u of a n^v cn- 
^gine for propelling rail-roqd cans, vessels, &c., just 
•-constructed in this city by Air. Levi Bissell, the in¬ 
ventor. it is, we believe* the first attempt claitfilng" 
to he st cccsslul, to use compressed atmospheric air 
as a nptivc power. The engine, which is con- 
■tructedtfbr the purpose of testing the practicability , 
of the pi yciple, is abmt the size of a AVc***The 
steamennk^whuji it resembles externally, dough 1 
its power P a^Wed to be much greater. A cylin- 
drlcol lion chaim^r of the capacity of ten gallons Is 
attached to the engine and Ailed with coiulenmftl 
by a condensing pump. The air is conducted*!;- f 
this vessel to the working cylinder by a tula. 
Though the machinery, which is apparently very 
simple, is not yet entirely complete, it was put in 
operation twice while we were present, aud cer¬ 
tainly worked wilh great .energy, until the power 
wasufiLhauated. In order'to bring this power into 
practical use on railways, Mr.Bidsell proposes to . 
construct suitable pumps at convenient distances 
pn the line -f travel, wi>ir .eservo^ra capable of sus¬ 
taining air condensed to 2,00UUjs. pressure to the 
square Inch, from which the locomotive air-chatti- 
bers'a.^n'i be Supplied. Tie cen den sing apparatus, ■ 
»it is also said; may be bo cJnstructed as to tie port- ' 
b))le, and tflus accmnprtfiy the eugine as a tender. 
'Among the supposed advantages of this contrivance 
'over the steam-png ine, the inventor alleges that 
the CwJt of the machinery will be much less, that it 
9i&be more durable, and far less exposed tv de¬ 
rangements and accidents. The power, too, will 
j, be mucKless expensive, and at the biMic time more 
to be retied on. Thereai^oti'^r advantages vgjiicli, 

, if the principle be p^^I^oue, will le&dlly suggest * 


END OP VOLUME THIRTY EipHT. 
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